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SURGERY, GYNECOLOGY AND 
OBSTETRICS 

\\ I\ 1 1 R\ \ 1 1()\AI MU \/I\I, I’UBI ISOLD MON I HL1 

\„n,Mi \1\III JIUAKI 1929 NurarR 1 


I III CIS or RI TLMION 01 PANCRI MIC SrCRLIION' 

JOSlIlt It VI 0 Ml) SzirrD llvscvnv 

AND 

II \I R\ L It \l LON MD Mumkdai. Cvnuiv 


O F I A 1 1 considinblt mention has 
been directed to the pathologic tl 
changes lit the bill in tract sub c 
ijuent to alterations in the pipilla of Vater 
Rclatie eh little attention has been paid 
hones er to the results ol ueh pathological 
changes in the papill i of \ iter upon the duct 
of Wirsung the duct system of the pancreas 
and upon the pancreas itself Much of this 
inattention is due to the fact that bccau e of 
eirly postmortem ch inges it is difficult to 
collect suitable maten il for study 

In this communication uc propose to chs 
cuss the different ftetors which through 
their elTect upon the diverticulum of Vater 
may produce changes not only in the duct 
sy stem of the pancreas but m the parenchy ma 
of the pancreas and in the islands of I anger 
hans and we will consider as well the more 
remote pathological changes in the organism 
In our work we studied especially the com 
petency of the partially or completely altered 

pancreatic duct system that is the effect of 
partial or complete retention of pancreatic 
secretion , 

In order to do this material was obtained 
from a series of 963 consecutive autopsy 
examinations carried out at the Pathological 
Department of the Saint Stephen s Hospital 
Budapest Our observations proved that the 
conditions discussed are relatively frequent 
and that those same factors which on some 

F mil. Fthl c ID P tm 1 ' «■ « ‘ P" 1 M ?, 'fy 1 ' 
H g RylF J6 fU 


occasions mi) attract attention because thc\ 
produce relatively acute clinical signs such as 
pain and evidences of biliary obstruction ma\ 
on other occasions cause changes in the pan 
crcn> which become evident early or remain 
latent for a considerable period then manifest 
themselves through disturbances in metab 
olisrn and other consequences 

■\\c have divided the factors which cause 
obstructs e changes in the duct sy stem of the 
pancreas into two groups the acute and the 
chronic These wc shall illustrate by selected 
cases 

In the group of acute cases we have in 
eluded those showing the result of acute 
inflammatory processes of the diverticulum of 
Vater which may be followed by necrosis of 
pancreatic tissue In this group may also be 
included the cases showing the result of mcar 
ceratcd gall stones but these cases will not be 
discussed in this paper 

ASSOCI VTION OF CATVRRHAL JAUNDICE WITH 
\CUTE FOCAL NECROSIS 01 PANCRE VS 

The first four cases described which fall 
into the group of acute cases illustrate how 
simple catarrhal jaundice without stone due 
to swelling of the duodenum and the papilla 
duodenahs major may cause retention of 
pancreatic secretion simultaneous jaundice 
and focal necrosis as a result of acute retention 
of pancreatic juice 
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Ucmi\ lu,rt it whit tj j tar to be in 
1 1 imrtuui nt m nt 1 1 mike onu l rtef rc 
in iris 1 in trnm the size oi the 1 lands ol 
hn erhuts \ rnul islands of I interhans 
inn urt 00 mi r 1 intlnmcter Hubert (1 1 
hi f mud 1 Uni wtiuh measured 5(0 b> 0 6o 
mi ron in 1 \\u h tlhium () wh re the\ 
Hu 1 tired 3 1 \ 500 muron \ci rdin ft to 
s olioltw 1 thc\ nm rcuh the 1 c of 1 5 
millimeter When thi izt \ns t ached m 
the ti c rejK rted In him lie sj* kc of 1 
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\ec opsy findings The heart showed aa t 
fibrous and ncent aortic and mitral cndocarJita. 
The duodenum and papilla of \ atcr a cr conges e 
the biharj ducts were fr e Hi tological ciaminatioi 
of the panertas sho d the effects of the r tentioa cl 
secretion Spread all o\cr the pancreas paiticeUriT 
on the surface were focal necrotic areas the sue cf 
mill t seed (I ig r) The ducts a rc dilated ac’ 
filed with a homog ncous secretion The cells h 1 g 
the ducts wire flattened (I ig ) The 1 lands c< 
1 angerhans a rc h\ pcrtrophicd (I igs 3 and 4) a 1 
were incrcas d in numb r and size particular!) n 
the tail of the pancr as 

\\ e bchc\ e that the first four cases that we 
ha\c recorded pro\c thit acute retention of 
pancreatic secretion ma\ occur in the pan 
creas and tint the effects of this maj be 
demonstrated In three cases the swelling of 
the duodenal mucous membrane was due to 
incompetent heart action secondarj to an 
endocarditis In two of these cases the lesion 
in the heart was a recurrent acrrucous endo 
carditis in one case it was a chronic endo 
carditis and mjocarditis In all three ca c 
the icterus appeared onl> during the last stage 
of the disease and this period was m e\cr} 
instance a short one 

Jaundice in cases of cardiac insufficient has 
usually been considered as the result of pre 
sure upon the biliar> ducts b> dilated blood 
\ cssels 
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Tig i Case 4 riiotormcrogrii h Ion power of a 
necrotic area in the i oner as surrounded b> Itucocj tes 

pancreas Rocssle (28) has published the re 
port of one ease of an'cmic infarctions in the 
pancreas resulting from thrombosis in the 
arteries Rocssle regards his case as unique 
in the literature 

Since w c hav e found circumscribed necrotic 
areas in the pancreas without evidence of 
embolic phenomena and since we have found 
the pancreatic ducts and end chambers 
dilated we believe that the lesions m the 
pancreas in the cases which we have reported 
resulted from retention and stasis of pan 
creatic secretion This point being accepted 
we must further conclude that the lesions 
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Tij, 3 Case 4 I hotomicrograph I1H1 poi r The 
ducts and end chamber of tht| ancrcasar grtatlj dilate I 
and the cell lining the acini ar flatt md 

resulted from and were secondarv to the 
swelling of the duodenal mucous membrane 
and papilla of Vater which caused simulta 
ncousl} icterus and retention of pancreatic 
secretion 

That these facts must be considered sen 
ousl> is proved bv our first case This was 
one of so called catarrhal jaundice which 
ended fatall> One must appreciate that sucli 
cases rarel> come to necrops} but usuall) 
recover In the clinical histor> in this case 
it is noted that the onset of the present illness 
followed a dietary indiscretion This appar 




Tig 3 Case 4 Photomicrograph low power Isote tl e Fig 4 Case 4 Photomicro"rapl low power In the 
hypertrophied 1 land of Langerhans and the dilated ducts center of the fi Id one sc s an enlarged island of Langerhaas 
around it with greatly dilated blood capillaries 
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I in r iti lu t win It un I till itul up tr 
th n 1 h mil r 

In (hi 11 i will nnrkt I hxpertrophx of 
tin i 1 in 1 t I ui„erhin w» t » be noted 
win h i i il I erxed in our fourth cist of 
ir In in ni] ten t which w l followed h\ 
t un ii 

( nil nhl liter iture ujx n the iition and 
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t lil uni We retir t the e irh work if 
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in U irj i uti r 1 1 » Ihe e workers ill pro\ id 
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were n t I uni in win h the ori in of the 

h\] h mm ul 1 n 1 1 t un I Sueheie 

hut heen ! ril ! t>\ II \n mill herne 
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■seven! ill r au e whteh hue heen aid 
t I rin d ut hxj rtr j In <f the i Und of 
l~u rhtn hue l n tic eribe l \m< 
th *-> n t\ Ik hi nti ru I eiretin a Imint tn 
t in f -e ht tie mj iti n f atr pint 
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ducc no uch effect Neverthele as Jorn 
( i z ) anion,, others has reccnth proved tar 
vation alwavs cau c a hvpcrtrophv of the 
i land of I angerhan Beside starvatnn 
the other undoubted cau c of regeneration of 
the i land of I angerhans is the ligation of the 
pancreatic duet 

Inourtwoca e in which t a is of pancreatic 
juice w a prov cd w c found hv pertrophv of the 
i land of I angerhan We therefore heltevc 
that the stasi of the pancre itic juice re ultin 
even from a catarrh of the duodenum and 
welling of the papilla of \atcr which hrin 
about catarrhal jaundice mu t be regarded a 
a factor which ma\ also cau c hvpcrtrophv < 1 
the i land of I angerhans It seem that tin 
ta is of pancreatic juice i pre ent in all ere 
of catarrhal j lundice 

\on( lahn and Chobot (>;>) report atrophic 
change in the pancreatic parcnchvim oecur 
ring in patient with uncompensated cirdne 
eh ea e a •rented with general xenou ta i 
I hiv tate th it in gener il the duration of the 
Itnal cardiac failure ami the exi ting chan t 
in the hv er hear direct relation to tht chan c 
m the pancre i Ihe^e workers have il » 
noted luht connective ti ue change but r 
uch change in tht i land of Lan^trlnn a 
wc have noted Thtv make no nuntim of 
jaundice in anv of thtir ca e> 

Wc believe that ta i of pancreatic juice 
an 1 cat irrhal jaundice mai be due t 
alteration in the papilla duodtnah nnj f 
I best changes are u ua)J> concomitant but 
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Hr Cl c to The mam duct of tin I ancr as oj ns 
into tin papilla Santorini In tli mid H of the opined 
duod num one notes the common bile luct 

wc cannot exclude the possibihtx tint one 
trnj occur without the other Jhat thc\ 
occasional!) occur sepantel) maj perhaps be 
explained upon the basis of anatomical and 
pathological \ arntions of the opening in the 
duodenum of the common bile duct and the 
duct of Wirsung 

CHRONIC P VTHOLOGIC XL CIIXNGrS IN Till 1 \1 
ILLA OF V ATEU AND W ITIIIN Tlir TANCRE \S 
PROIEP RESIONSIBIE FOR OBSTRUCTS I 
CHANGES IN THE DUCT SXSTm OF THF 
P \NCREAS 

Among those chronic changes which we 
hue considered responsible for changes in 
the pancreatic duct system we ha\e included 
the following (i) those changes which affect 
the papilla of Vatcr and (2) those changes 
which occur within the duct s>stem of the 
pancreas The former constitute alterations 
which follow acute inflammations of the 
papilla of V ater Among those changes affect 
mg the papilla one must also include scar 
formation about the papilla double duct open 
ings and other consequences of gall stones 
Drverticula of the duodenum poI>pi of the 
papilla and malignant tumors of the papilla of 
Vater must also be included m this group 
Changes within the duct sxstem of the pan 
creas include inflammator> thickening of the 
ducts pancreatic calculi tuberculosis and 
new growths 

THE DUCT SXSTFM OF THE PXNCREXS 

We do not propose to consider the general 
anatomical arrangement of the duct s>stem 
of the pancreas This has alread) been most 



Tif, S Ci c 11 \ small pol>p 1 to 1 c ccn mar tl 1 

owning of the iluct of \\ ir ung I he common lulu Inct In 
been opened Onccan cc the l ranching of the cjsticduct 

adequateK done b\ Opic (24) Heiberg (13) 
and others Wc shall howextr repeat ont 
or two anatomical facts which although well 
known bear repetition particularl) since the\ 
are of importance in the discussion of the cases 
here cited 

lhc duct sxstem of the pancreas consists 
of a main duct which usuall) traxerses the 
whole gland and has many branches Trom 
the main duct there usuall) branches the 
accessor) duct of Santorini Opic states that 
although the ducts ma) \ar) much in their 
relatixesizc two are usuall) present although 
at times one ma) ha\c undergone partial 
obliteration In a large series of cases our 
experience Ins been similar in this respect 
i he accessor) duct of Santorini terminates in 
the papilla duodenahs minor the main duct of 
Wirsung in the papilla duodenahs major 
With the common bile duct the latter forms 
the dixcrticulum of Vater 

Throughout this discussion wc will refer to 
the main duct of the pancreas as the duct of 
Wirsung onl) if the entire duct is present and 
is patent up to the dixcrticulum of Vatcr 
otherwise w e shall speak onh of the mam duct 
of the pancreas for in sex oral instances the 
main duct was found to xar) m its course 



Ti 9 Case 1 The dilat d duct of the pancreas has 
bun oj ened In tl c head of the pancreas there is a c> t 
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balG and ballon nrrccTs or retention or tancreatic secretion 



psncr as there is a c\st filed with milkv fluid 

In the cholcdochus i centimeter above the papilla 
of \ iter where the stone was lying a dccubital ulcer 
was found which was demonstrated to communicate 
with the duct of Wirsung by an opening which was 
permeable to an ordinary metal sound The pan 
ercas showed marked pancreatitis on histological 
examination 

C\sf g Male aged 61 years On admission 
September iq 19 7 the patient was found to be 
slightly jaundiced and quite obese Ills urine con 
tamed considerable sugar Knee jerks were absent 
The Wassermann reaction was negative 

When the abdomen was opened at necropsy 
scattered gra>ish yellow areas of varying size were 
seen Thev all gave a positive Benda reaction The 
pancreas weighed 455 grams and contained several 
areas similar to those already described The 
opening of the duct of Wirsung could not be found 
The gall bladder contained a large rough combina 
tion stone which had become fractured and so 
several smaller particles were lying free The cystic 
duct was permeable the common bile duct slightly 
dilated The main duct of the pancreas was found 
to be very much dilated and to open into the papilla 
duodenalis minor In the pancreas large areas of 
necrosis were seen When cut these areas were seen 
to be surrounded by many leucocv tes Other normal 
areas of pancreatic tissue were surrounded by fat 
Ihe islands of Langerhans were destroyed In the 
nervous system an accumulation of corpora amy 
lacca was noted in the medulla island of Rcil and 
tn the posterior column of the spinal cord 

In this pancreas we have found a combination of 
lipomatosis with recent necrosis We attnbute the 
lipomatosis to a former necrosis 

Case 10 remale aged 6 q years One month 
previous to her admission patient suffered a left 
sided hemiplegia At necropsv the gall bladder was 
found shrunken and filled with a single stone The 
cystic duct was obliterated the common bile duct 
very much dilated although the opening of the 
common bile duct to the duodenum was normal 
The outlet of the duct of Wirsung could not be 
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Tig 14 Case 15 I hotomicrograph low power Tub r 
culosis of the pancreas In the middle of the section one 
notes a caseous area At the periphery of this area on< 
notes giant cells and pancreatic acini surrounded by con 
neettve ti uc wl ich shows round cell infiltration 


found The mam duct of the pancreas which was 
markedly dilated opened at the papilla Santorin: 
(rig 7 ) The pancreas was atrophic Through the 
wall of the mam pancreatic duct could be seen many 
small cysts the size of a pea These cysts were lined 
with cylindrical epithelium In the pancreas 
glandular tissue was frequently replaced by fat and 
in these areas only the islands of Langerhans could be 
noted There was also an increase in the amount of 
fibrous connective tissue throughout the pancreas 

ErFECT OF TUMORS OF THE PATH LA OF 
V \TER UPON THE PANCREAS 
The three cases which follow illustrate the 
effect of tumors of the papilla of Vater In 
one case the tumor was a polyp in the two 
others it pro\ ed to be carcinomata 

Cvse 11 Female aged 64 years From the elm 
ical history appearance of the patient and the blood 
picture a diagnosis of pernicious anccmia was made 
At the outlet of the duct of Wirsung a polyp like 
projection the size of the head of a match was found 
(Fig 8) This projection was so situated that it 
partially obstructed the duct of Wirsung which was 
dilated but did not affect the common bile duct at 
all The common bile duct and duct of Wirsung 
opened separately into the duodenum without 
forming a diverticulum The pancreas weighed 75 
grams A smooth cyst the size of a hazel nut lined 
with cylindrical epithelium was found in the head 
of the pancreas (Fig 9) W ithm the pancreas inter 
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ti 111 t 1 I his i i al to be noli I 
tr u 1 th !u t h h tn v r 1 j h s w r 
thickin I in 1 t lit t 1 uthroinl 11 

1 he two following o t wi have utul some 
what in ill tail bciau c of the rnttre tin hnd 
in partnularU tho t rtkriblc to the ncr 
\ou \ tern 
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T ( Ca 7 T! p p 11a of \ tc > n m 1 To r 

t m t al o tl p p II th d ct f u fi 1 

t t dli a a m th of a Imit II j ith 
I t f 1 t ti tl d tofWiru g atl> d lat J 

is inf rior to th pia The alt rations in the spinal 
or J did not con titute a definite s\stcmic legcnera 
tionsucha tabc dorsalis but; ere more focal m char 
a Ur In the brain the most markc I chang s er 
al o the numl cr of corpor i ami hcea present Thej 
ould b 1 monstratid not onlj below theependjma 
f th ntml in the superficial lajcr of the corpus 
call si tn but also in the cerebral cortex Although 
fat granular c 11 wire not present tn abundance 
glia 11 fill 1 with fat granules wen found in the 
ir bral cortex and in the median nucleus of the 
th lamu bp rochxta impr gnations in brain and 
spinal ord w re negative 1 cnphcral nerves wer 
exami ed but showid no lesion 

Cas* 3 Male aged 36 vears In iq 4 the 
pitient as treat d for jaundice of 6 weeks dura 
tion In Ja uarv of iq 6 he was operate \ upo for 
gastric ulce at hich time he as again j undicc 1 
an 1 somewhat lat r he had an op ration for a tumor 
of th pancreas H died on March 17 iq 7 

I h\ sical examm tion di closed a palpable mass in 
th epigastrium The 1 ft pupil was r\ much con 
tract d and react d sluggishiv to 1 ght and accom 
modation Th lght pupil did not react at all Both 
\ hides r flex s ere absent The patient v a d 
on nted The \\ sserma n r action \ as ncgati c 
his urine d d not ontam an> sugar 

\ p f d g \ large carcinoma which ha I 

und rgone ulceration was foun 1 at the pap d of 
\ atcr (lig ti) It i hltrate 1 an 1 obstructc 1 the 
outlet of the duct of \\ irsung an 1 that f the e m 
mon b 1 l ct The mam [ ancrcatic duct was greatn 

111 I Th gr at r part of the pancreas was fount 

to b onvert 1 into sc r tissue in v hich o lv ar as 
of panir atic t uc r 1 ft b hi d Th sc was 
co t 1 f \ a 1 mostl> ducts an 1 1 Ian ! 0* 
I angerhan . 

The h g s n the spi al cor I r oonf nc 1 
chi fl to th p t rior olumn (T g 1 ) Thc 
sh e 1 g av 1 gcncrat n hich coul 1 bi trace 
f m th luml a hriti nt f the cord t them Julia 
I the I g n rated ar a a con 1 1 rail Is of ner t 
fb rs ith m scmtlrou n urogli as 
Ma g al thickening of th neuroglia an 1 of tn 
pta I ad ngi t th me lulla was I o to lx. n tea 
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Ihc pia was thickened and showed round cell infil 
tration 

\ marked increase in the nurnbir of torpor i 
amylacca in the cerebral cortex around the Is 
as well as in the subependimal and pi muscular 
spaces was noted Impregnation stains for spiro 
chxtt were negative 

In the Hit group of our cases the cause 
of the retention of pancreatic juice was found 
in the pancreas itself lo this last group 
we hay e added those cases in which the cause 
of the stasis of pmcrcatic juice was iound in 
the pancreas and in which no alter itions m 
the papilla of Vatcr occurred It is not un 
likely that in cases m which alter itions occur 
in the papilla of \ atcr an ascending inflam 
matory process may also take pi ice in the 
ducts bung vbout t thickening of the ducts 
and be follow cd b> a diffuse or circumscribed 
stasis of p incrcatic secretion 

In the next piticnt we ha\c i pancreatic 
lithiasis with cyst formation associated with 
diabetes melhtus In 1 1 ^48 autopsies earned 
out at the Samt Stephen s Hospital betw ccn 
the years 1916 ind 1927 pancreatic calculi 
were found twice The histor\ of our case 
follows 

C\sr 14 A male aged 40 years was admitted to 
the hospital on Januar> 5 10 7 He died 4 weeks 
later from pulmonarv tuberculosis Urinalysis 
showed 6 5 per cent sugar also considerable acetone 
and ducctic acid Under insulin treatment the 
Ii ibctic condition improved 

\ ropsy findings The duct system of the pan 
ere as which contained impacted stones was markedly 
dilated (Dg 13) The calculi varied in size from 
that of a millet seed to that of a bean In the head 
of the pancreas there was a evst the size of a walnut 
which contained milkv fluid 1 here were also several 
smaller evsts Around the dilated duct svstem the 
amount of scar and pancreatic tissue varied There 
were but few islands of Langerhans to be seen In 
many areas nerves were found embedded in scar 
tissue m some areas granulation tissue actuatlv 
penetrating betwc n the nerve fibers There was 
also a definite increase in the amount of elastic fibers 
found 

\t the level of the third cervical segment of the 
spinal cord on the left side an area 3 by 4 millimeters 
was noted the long axis of which lay in the ttans 
verse diameter of the cord and occupied the anterior 
part of the posterior column This central gliosis w as 
in connection with the neuroglia of the gray matter 
The process could be traced upward and downward 
for a total distance of 2 centimeters In some areas 
of the brain the corpora amylacea were very 
numerous 


In the follow ing ease the stasis of pancrtati 
juice was due to tuberculosis of the p incrca' 

e \si ts Patient was a poorly nourished fem ik 
lgcd 25 years An anatomical diagnosis had beei 
made of old and recent bilateral ipical tubcreulosi 
It should be noted that urinalysis did not disilos 
sugar at inv time 

\ccrops y hnhngs Weight of pancreas 39 grams 
Histologic ill v in the substance of the pancreas the r 
was connective tissue proliferation In the granulal 
ing tissue groups of epithelioid cells surroun bn 
giant cells were to be seen There were large c iseou 
irtas I obulcsof pancreatic tissue were surroundc 
ami invaded by connective tissue which was rich 1 
fat dig 14) The pancreatic ducts were dilatce 
the acini frequentlv distended and their celt dal 
tened The islands of I angerhans were larger tha 
usual and were verv numerous 

Before we discuss the malignant tumors 0 
the pancreas which mi\ cause retention 0 
pancreatic secretion we shall refer briefly t< 
the prosopl istic proliferation of the due 
epithelium described by Pncsel ( 6) Prttxc 
found that m about 10 per cent of the case, 
which he examined the cylindrical tpithtliun 
of the ducts was changed to stratified cpithe 
hum He stated that this proliferate e change 
might act as a mechanical block to the lumer 
of the duct and that subsequent retention o: 
pancreatic juice might be followed b> th< 
formation of se\ eral small cy sts 

We have observed similar cases (Fig 
In Case 16 we found m addition to the 
proliferation of the epithelium cysts lipo 
matosis and small necrotic foci Tlnsproxcc 
that in sucli cases not only cyst forrnatior 
may occur but that the stagnant pancreatic 
juice may also bring about necrosis 

In the two last cases an adenocarcinoma 
and a metastatic ly mphosarcoma w ere respon 
sible for the compression of the pancreatic 
ducts Benign or malignant connects e tissue 
tumors Hodgkin s disease leucaemia and 
pseudoleuca:mic infiltrations can probablv 
bring about the same change 

Case 17 Male aged 64 years On October 16 
19 7 the patient suffered his first attack of abdom 
inal discomfort associated with \ omiting His pupils 
were small round and did not react to light or 
accommodation The knee jerks and Achilles re 
flexes were exaggerated The Wassermann reaction 
was negative The urme did not contain anv sugar 
The patient died on October 25 192/ 
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A ecropsy findings The patient was markedly 
emaciated hour centimeters abo\e the papilla of 
\ ater the duct of \\ irsung was completely obstruct 
ed by a tumor the size of a walnut (Fig 16) The 
tumor was an adenocarcinoma Beyond the point 
of compression the pancreatic duct was dilated and 
contained a milk\ ilui J The common bile duct was 
free Glandular tissue in the pancreas was destroy ed 
but the island of Lang rhans were not only retained 
but even h\j rtrophic In the spinal cord on the 
right sid between the first and fourth ceraical seg 
ment a fissure was found m which all the cells of the 
anterior and posterior horn were destro\ed except 
the anterolateral c 11 groups Around the fissure 
neuroglia prohf r tion was mark d In the posterior 
columns rfora amvlacca were found along the 
eptum an l also on the posterior roots Alt rations 
in th bluo i \ css Is corresponding to the distribution 
of the hang s in the cord were not found There 
was a marked hvdroccfhalus In the globus pallidus 
o both sid s a sjongy structur was found wh re 
onlv neuroglia w r left behind ani wh rc nervou 
ubstance ha 1 di appear d 

Ca*>f S M 1 agcds8>ears I O tober of 19 6 
the left hillu as amputat d for dnb t gangrene 
and in Janu r\ of iq 7 his 1 ft 1 g \ as amputated 
abo\ e th kn e for the same reason \t this time the 
nervous s\stcm w s normal In Jul\ of 19 2 he was 
readmittc I to th h ptal The r ght puf ll d d not 
rat to 1 gl t or a ommodation O11 O tober y 
10 7 the chi f o nplamts r lizzin ss and in 
somnia The fundi w r norm 1 both jujils w re 

irr guh Ih u c th n ont 1 ed 4 per cent 

sugar tnc of a eton j id 1 us \\a rmannrca 
tionnegam Ih pan t li lo O tober 10 10 7 

Ac op \ I l n III main luet of the pancr as 
was found to pc it th \ i| ill luod nahs minor 
The tcrmnnl j rti 11 1 utl t of th duct of 

\\ irsung was narro ell tilisi fromaprimar\ 
Ivmphosar mifr 1 th I I bout the left ma n 
bronchus Th 1 t abo tl 1 is dilate 1 In the 
orpus of the j in re as uil th till there w re 

n croti ar a s ral ol 1 1 h ipp ired to be 

encapsulated All 10 j Dilution 0/ the pan 
ir as reveal d t o t%l of I 1 C 11 of th siz 
ofhmpho t r nt ml It r it the conn ti e 
tt sue septa and 1 1 1 les l h ll ho 1 d ous 
nucl ar divi ion N ot r urrou ded b\ 1 
f w leu oc\ te l nj h \ t 1 1 tibroblasts re 
also to b sc n Num r u 1 r m lac a were 
found in th n r u t 11 j rt ularh in the 
medulla just b lo th pnm t r h r th \ folio ed 
th conncctnc ti su |ta t | r tm lacea ere 
al o foun I t the t of th r g f r mal cr\ es 
and aroun 1 the c ntr 1 an 1 b I the epend\ ma 
of the entn 1 in ih ptun j ll idum sup rfic 1 
la\er of the c rte lan 1 of K il and around the 
lateral recc us of th f urth \ ntn le and in the 
ccreb Hum 

The chronic ca c winch we ha\e reported 
as ma\ be noted ha\e been divided into 


se\ eral groups The first group deals with 
effects of gall stones It has been proved by 
these cases that w hen gall stones pass throu h 
the common bile duct and diverticulum of 
Vaterthey may produce alterations which are 
responsible for pathological changes in the 
pancreas Although we do not doubt that 
there are occasions when the duct of Santorini 
is developmental^ the main duct of the 
pancreas nevertheless we must bear in mind 
that the rearrangement of the duct system of 
the pancreas not infrequently is caused b\ 
inflammatory changes inthepapilladuodenah 
major and that these inflammatory chan es 
lead to partial or total occlusion and obhtera 
tion of the duct of \\ irsung Obliteration of 
the outlet of the duct of Wirsung is followed 
by a rebuilding of the pancreatic duct system 
with a resulting compensatory dilatation of 
the duct of Santorini the outlet of which mav 
or may not be completely competent 

That such a compensatory rearrangement of 
the pancreatic duct sy stem may take place is 
illustrated by our case with the diverticulum 
of the duodenum The origin of duodenal 
diverticula as Bntes ( 5 ) and others have 
shown may be varied In the instance men 
tioned it seems likely that concomitant with 
the growth of the diverticulum was the 
obliteration of the outlet of the duct of Wir 
sung and compensatory dilatation of the duct 
of Santorini The dilatation of the latter duct 
was not however entirely adequate We are 
of the belief that until compensation by the 
minor duct takes place during tins period of 
compensatory dilatation or even after it 
inflammatory processes may follow Thus it 
may be noted that in si* such cases in which 
inflammatory changes w ere to be found at the 
outlet of the duct of \\ irsung diabetc 
mellitus occurred twice 

Chronic pancreatitis and lipomatosis have 
also been found quite often as sequel'e We 
do not doubt that lipomatosis of the pancreas 
mav be caused b\ a general obesitv m which 
case the fat is deposited in the connective 
tissue of the pancreas On the other hand 11 
we recall those cases in which we dc cnbed 
change m the pancreas which resulted from 
the acute stasis of pancreatic secretion within 
the pancreas it w ould seem not at all unlikely 
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that lipomatosis maj be a consequence of 
scattered foca necroses of the pancreas that 
is when the detritus in the necrotic area is 
lbsorbed a fat replacement occurs 1 his 
assumption is based on the findings in animal 
experiments namclj that after ligation of the 
pancreatic duct the glandular tissue is replaced 
b\ fat in which the islands of Langtrhans 
remain intact Wc ha\ c also obscr\ cd cases 
in which the ishnds of Langerhans were cm 
bedded in fat tissue in the pancreas 

In one of the six cases recent necrotic areas 
were found in the pancreas (Case 9) The 
pancreas was also hpomatous a condition 
which we believe was brought on as a result 
of a former fat necrosis I his speaks for the 
possibility of exacerbations of acute stasis of 
pancreatic secretion in a well marked chronic 
process It is also possible that the degree of 
the inflammatory process vanes in different 
parts of the pancreas and that the shrinkage 
or thickening of certain ducts maj cause 
atrophy or necrosis of pancreatic tissue at 
different interv als We hav e also found cj st» 
in some of our cases Ihcsc we believe were 
caused by a partial shnnka 0 e or blockage of 
ducts with consecutiv c dilatation of the distal 
portion 

The most severe effects of the retention of 
pancreatic secretion within the pancreas re 
suited from the obstruction to the duct sj stem 
of the pancreas bj tumors and pancreatic 
calculi etc We have described one case in 
which a poljp of the papilla of Vater was 
found This patient also had a cjst in the 
head of the pancreas and suffered from 
pernicious anxmia It is probable that be 
cause of its anatomical position such a polyp 
maj bereadilj irritated become inflamed and 
obstruct the outlet of the duct of Wirsung 

Several authors hav e discussed the problem 
of pernicious anxmia with regard to pan 
creatitis Chvostek (7) suggested that there 
are occasions when pernicious anxmia maj be 
due to alterations m the pancreas Simon (32) 
found an increase in the atoxyl resistant 
lipase which is the pancreas lipase in the 
serum of patients with pernicious ancemia In 
our case the alterations m the pancreas in no 
waj differed from those which are commonly 
found in other types of pancreatitis The 


ana.mia noted m the fifth case was of course 
due to the haemorrhages from the intestines 
and oesophageal varices winch resulted from 
the hepatic cirrhosis 

Wc liav c also recorded one case of chronic 
tuberculosis of the pancreas which caused the 
retention of pancreatic secretion It is not 
unlikelj that growing or even healed gummal 1 
can cause partial obliteration of the pancreatic 
duct with dilatation of the distal portion 
Gummata of the pancreas in the adult have 
rcccntlj been described bj I ranke (11) 

It w as I cpine and Barrel C’i) Wohlgemuth 
G7) and Osato (25) who found that after 
ligation of the pancreatic duct the diastase 
content of the blood increased \\ ohlgemuth 
noted that, after tins procedure the diastase 
content of the blood reached its highest lev cl 
after 48 hours that a decrease then followed 
and that after 10 to 14 dajs the normal level 
was again reached Wohlgemuth regarded 
this phenomenon as a temporal - } transference 
of pancreatic diastase to the blood stream 
According to Osato the hpeasc protease and 
amjlase contents of the blood and ljmph 
increase after ligation of the pancreatic duct 
Kimura and Ukai ( o) believe that the cleva 
tion of the amjlolvtic and the lipoljtic con 
tents of the blood is lost when regressive 
change takes place in the pancreas 

With regard to the v ariations of blood lipase 
and its significance as vv ell as the production of 
blood lipase our knowledge is still imperfect 
That the lymphocj tes plaj a part in the 
production of lipase as has been suggested bv 
Tiessenger and Marie (10) as well as bj 
Bergel ( 0 ) has not been confirmed by the work 
of Aschoff and Kami} a Caro (6) believes 
that the origin of the serum lipase is the pan 
creas Without discussing further the origin 
of the serum lipase or referring in detail to the 
work of Kona (27) who differentiated the 
lipase of different organs on the basis of their 
resistance to various poisons we would sug 
gest that it seems that in cases in which the 
retention of pancreatic juice has taken place 
within the pancreas pancreatic lipase maj 
enter the circulation, or possibl} produce an 
excess over the amount of lipase alreadj 
present m the circulation 

Regulating mechanisms for the content of 
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blood lip ist mu t exist Ob tr\ itions in man 
hav c prov cd that the atoxv I resistant lipase 
contents ma\ increase in cases in which the 
retention of pancreatic juice takes place \\ c 
refer to the work of Simon f^x) Marcus (23) 
and kat ch ( 18) In two of our cases m which 
caret nom 1 of the p lpilla of \ ater caused the 
retention of pamreitie secretion alterations 
were found m the nervous s\stem Heiberg 
(14) In tated th it Udthm is normally split 
by pancreatic juice 

I lie lc ion m the nervous system noted in 
C 1 e 1 was 1 degeneration in the posterior 
cjlumns and m C ise 1 in addition to this 
degencr iti\ e alterations m the brain In both 
the e ca e there were no evidences of 
\philt lht\\ t ermann reaction in Case 13 
w 1 negative but in both cases jaundice oc 
curred That abnormal h\er function can 
bring ibout alterations m the nenous system 
i n ell know n 1 here are on record epidemics 
cf jiundicc in which nervous svmptoms 
occurred and which cleared up with the dia 
ippe ir mce ot the j lundice Such cases ha\e 
been dc cribcd by Damsch and Kramer (8) of 
( octtingen I urther we ha\c recorded two 
other ca c the one being that of a carcinoma 
of the head of the pincrcas (Case 17) and the 
other pancreatic calculi (Case 14) in both of 
which obliterate changes in the pancreatic 
duct system occurred with retention of pan 
crcatic secretion In these case it must be 
noted that the papilla was free and hence no 
jaundice occurred so that this latter factor 
may be dismissed as complieatin 0 the picture 
in the c ca c Inti 014a central gliosis w as 
found in the cervical portion ol the cord and 
in Case i/ a lc ion similar t> vringomyeln 
\\ c draw attention to the fact however that 
in the former ease the htart showed a fibrous 
aortitis and in this case there was ilso a 
diabctc mclhtus 

One of us ( ) lias alreadv described de 
generative le ion m the spinal cord which vve 
believe arc the re ult of alterations in the 
pancreas produced bv the retention of pan 
creattc secretion Sauerbeck (29) recorded a 
paraplegia in an animal m which the main 
duct of the pancreas had been ligated In 
China and Japan distomum spatulatum 
Leuckart or clonorchis sinensis Loos is a 


parasite which besides being found m the cat 
and the dog w as also found in the hepatic and 
pancreatic ducts of man where it produced 
duct obstruction Katsurada (19) did not 
mention nervous symptoms in these cases 
Sambuc and Baujean (30) recall beriberi like 
s> mptoms w hich accompanied pancreatic dis 
tomatosis 

In the presence of pancreatic fat necrosis 
necrosis has also been found in remote organs 
and tissues Mathias found fat necrosis in 
bone marrow Benda m the fat capsule of the 
kidney and Schmorl in the pericardium All 
these speak for a hematogenous distribution 
of the ferments The symptoms referable to 
the nenous system which were found in our 
acute cases are probably to be explained upon 
the same basis 

Bergmann and Gulekc (4) consider that the 
severe general symptoms which accompany 
fat necrosis of the pancreas are due to re 
sorbed ferments It is true that the barnere 
hemoenuphalique is not permeable to all sub 
stances which circulate in the blood still spinal 
cord lesions in pernicious anemia would sug 
gest that such lipoly tic or lecithmoly tic agents 
can get through this barncrc 

\\ e wish to ruse but one more point in the 
discussion of the effects of the retention of 
pancreatic secretion namely the relation of 
the resorbed secretion to metabolism In all 
our cases of extreme dilatation of the duct 
sv stem cachexia w as marked In some of the 
cases the associated diabetes or tubcreulo is 
may explain this cachexia Nevertheless it has 
been reported particularly by surgeons that 
in c\ sts of the pancreas emaciation is marked 
Extreme dilatation of the pancreatic duct 
system seems to bring about the same con 
dition These extreme dilatations may be 
present without diabetes There arc Iikcwi e 
occasions when duct obstruction may be 
followed by diabetes 

Endocrinologists regard one type of obesity 
as being of pancreatic origin I alta (9) be 
litves that such obesity is connected in some 
wav with the islands of Langerhans How 
stasis of pancreatic juice can bring about 
alterations or changes re ponsiblc for pancrc 
atic obe ity is a matter for further investi 
gation 



BAT 0 AND BALLON IirrciS 01 M IfNlION Or PANCREATIC SrCRETION 13 


SUMM 

Acute retention of pancreatic secretion nn\ 
bring about histological changes in the pan 
creas 1 hesc changes consist of the dilatation 
of ducts and end chambers and the flattening 
of the cells in the glands When such changes 
take place necrosis ma\ also result \nothcr 
effect mav be an increase in the size of the 
islands of Langcrlians An acute stasis of 
pancreatic secretion may 1m c the same effect 
upon the islands of I angerlnns as would a 
chronic stasis Catarrhal inflammations of the 
papilla of Vatcr arc regarded as 1 cause of 
acute stasis of pancreatic juice 
Chronic retention of pancreatic juice is due 
to permanent alterations in the papilla of 
Vater or within the pancreas itself Ch mges 
in the papilla of Vatcr are in most instances 
caused by the passage or impaction of a gall 
stone bear formations and abnormal duct 
communications arising from dccubital ulcers 
mav then result 

Shrinkage or obliteration of the outlet of the 
duct of Wirsung maj cause a rebuilding of the 
pancreatic duct system An adequate com 
pcnsator> dilatation of the duct of Santorini 
may or may not take place 

I he retention of pancreatic juice may also 
be caused b> benign and malignant tumors of 
the papilla of Vater 

Chrome inflammatory processes syphilis 
tuberculosis and tumor formation in the pan 
creas may also cause the retention of pan 
creatic secretion and so be responsible for 
changes m the pancreas 

Lipomatosis of the pancreas may follow the 
chronic retention of pancreatic secretion In 
such cases the lipomatosis results from fat re 
placement of necrotic areas 

Chronic retention of pancreatic juice may 
also apparently have some effect upon the 
blood One case of pernicious an-cmia as 
sociated with chronic pancreatitis is reported 
The escape of pancreatic juice into the cir 
culation may be responsible for some changes 
m the nervous system 
Chronic alterations in the flow of pancreatic 
secretion produce metabolic changes Ex 
treme dilatation of pancreatic ducts may 
bring about the same metabolic changes as do 


pancrcitic cysts nirnely cmiciation The 
contrary of this condition is pancreatic 
obesitv \sccndmg inflammatory processes in 
the pancreas following stasis of pancreatic 
secretion play an important role in the etiologv 
of many cases of diabetes mclhtus 
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SU1 GLI \ GYNECOLOGY AND OBSILlKICb 


PRIMARY CARCINOMA Or THE FALLOPIAN TUBES ASSOCIATED 
WITH TUBERCULOSIS 
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P I IM \I \ i irunoma of the fillopian 
tubes is onlv i comparative raritv 
In ig 6 Wt h ler ( /) collected ig 
<. ises from the liter Uure and added 4 of his 
>wn Similarlv tuberculous salpingitis is 
not of mlrtqucnt occurrence Greensberg ( io) 
found that in r per cent of all g\ nccological 
1 1 e tubcrculo is of the tubes was present 
Siatisties vary a great deal for different 
i limes and are mi icadin n unle s ba ed upon 
histological as well as macroscopic ll exami 
nition However the simultaneous occur 
rtnee of primary carcinoma and tuberculosis 
ol the fallopnn tubes is exceedingly rare 
only 6 cases having been reported in the 
literature up to the present time 

Carcinoma and tubcrculo is were a so 
uated in the amc organi m according to 
White ( 8) in i per cent of 180 necropsies 
( ais (g) cited cases of thi combination in the 
same organ in the stomach the intestines 
the regional lv mph nodes the ccsophjgus the 
larynx the shin etc He summarized 7 
ca cs m which primiry carcinoma and tuber 
culosis were a ociated in the uterus and 
adnexa and added 1 ca c of his own In 4 
of Gais ca cs the tubes were involved in 8 
the fundus was involved and in 10 the cervix 
Statistics for the occurrence of tuberculosis 
vary \s alrcadv stated Greensberg found 
tubcrculo 1 of the tubes in 1 per cent of all 
gv nccological case and of all abnormal tubes 
removed 1 in 1 or , , per cent were tu 
bcrculou Williams avs 43 per cent of the 
case of tuberculou alpingiti are not recog 
mzed macro copically In W aid s ( 6) clinic 
3 per cent of the patient had tubcrculo is 
and not one third were recognized at op 
crition 

J he diagno 1 of tubcrculo is of the tube 
1 verv difficult to make clinically and is 
often impo iblc to make without the mi 
cro cope The on ct of the di ease is insidious 
and there 1 an ab ence of distinctive 


clinical symptoms I he commonest a t 
period is between o and 40 years which 
corresponds to the period of greatest sexual 
activity There is sometimes a predispo i 
tion to tuberculosis Greensberg reports 
that 2 per cent of the cases show a her ch 
tary tendency while W'ahl states 1 in 10 
give a history of antecedent tuberculosis 
I he lesion is rarely primary in the tubes and 
the mode of infection may be (r) hxmato cn 
ous ( ) by direct extension from the pen 
toneum or ( 0 ) by an ascendin 0 route from 
the lower genital tract The last however 
is uncommon Kafka (11) regards the site 
ol tubercles in the mucosa and submuco a 
or the muscularis of the tube as distin uish 
ing the hematogenous and the peritoneal 
routes of infection The condition is 
usuallv bilateral although it may be uni 
lateral Of the genital organs the tubes are 
the most frequently affected the uterus less 
frequently and the ov arics still less 

lhere is pam and tenderness over the 
lower abdomen which is intensified durm 
the menstrual periods Batsch (1) reports 
menstrual disturbances in 50 per cent of 
cases of tuberculous salpingitis Korns (16) 
states that dy smenorrhoca is present in 90 
per cent of cases and is usually of the con 
gestive type It usually commences from 12 
to 48 hours before the appearance of the flow 
As a rule there is a slight elevation of the 
evening temperature especially durm" the 
menstrual period lhere is a secondary anx 
mn in 80 per cent of cases the general health 
is poor and there is loss of weight A pelvic 
examination usually rev eals induration in the 
formces and a fixed cervix the uterus may be 
enlarged and is often m retrodisplaccment 
Usuallv there are marked adhesions espe 
cnlly between the tubes and ovaries and the 
adnexa may be either normal in size or 
greatly enlarged The inguinal glands may 
be enlarged Sterility is the usual result 
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because the condition is usualty bilateral 
although the tendency is for the external 
abdominal ostium of the tubes to remain 
patent Ihc insidious onset with a history 
of pleurisy and enlarged glands and the c\ 
istence of a primary lesion elsewhere largely 
eliminates gonococcic and streptococcic sal 
pmgitis A definite diagnosis may sometimes 
be made from curetted material 
The majority of writers ad\ocate surgical 
treatment of tuberculous salpingitis but 
I indie} (6) and others think that medical 
methods should be used D} smcnorrhoca is 
frequentl} the result of pulmonary tuberculo 
sis probabl} on account of the poor general 
condition and this condition must not be 
confused with tuberculous adnexitis Again 
operation ma> cause the dissemination of 
the disease How c\ er Patel and Ollivier (18) 
Bcrkle} (3) xon Tranquc (8) Peterson (19) 
and Polak (20) favor h>sterectom} with 
bilateral salpingo oophorcctom} w hen the pa 
tients general condition does not contra 
indicate it Permanent cures w ith this method 
are reported in 66 per cent of cases Norris 
does not resort to h>sterectomics as a rule 
and onl) exceptional!} remov es both ox arics 
He contends that in property selected cases 
of tuberculous salpingitis the mortality is not 
greater than in other chronic tubal infections 
Peterson thinks that the operative mor 
tality is usualty due to errors in judgment 
particularly failure to estimate the extent of 
the primar} lesion Adhesions arc almost con 
stantly present between the tubes and sur 
rounding tissues and as the gut is \ery liable 
to impairment when these are separated 
fistulae usually develop Drains also aid in 
the formation of these ver} troublesome 
complications 

Wechsler in 19 6 collected reports of 19 
cases of primar} carcinoma of the fallopian 
tubes and added 4 of his own Statistics 
vary at the different clinics o 02 per cent of 
all gynecological admissions at the Johns 
Hopkins Hospital o 07 per cent at the Lenox 
Hill Hospital and 0^1 per cent of all 
gynecological laparotomies at the Leipzig 
Hospital proved to be primary carcinoma of 
the tubes The age incidence is greatest m 
the late preclimacteric or the early postclimac 


teric period 66 per cent of the patients being 
between the ages of 40 and 55 years 
Sterility was noted m ^ per cent of the pa 
tients and 29 per cent were pnmiparm 
Associated pelvic inflammation was men 
tioned in onlv S per cent of the senes 

The most constant symptoms are pain 
discharge and irregular menses Pain ap 
pears early in the course of the disease and is 
situated in the hy pogastnc iliac, or lumbar 
region on the same side as the lesion It 
sometimes radiates to the sacrum lower ex 
trcmities rectum or epigastrium The pain 
is usualty cramp like and may be continuous 
or intermittent It is sometimes relieved bv 
a profuse discharge from the vagina This 
discharge is usualty of a watery and serous 
nature but may be white or leucorrhceal 
At times it has an offensiv e odor 

The condition occurs most frequentlv 
about the time of the menopause and the 
patient usualty complains of metrorrhagia 
Menorrhagia dysmcnorrhcca and irregular 
amcnorrhoca may also be present Wechsler 
states that there was abdominal enlargement 
in 15 per cent of cases and that 4 per cent 
of the patients had noticed the presence of 
tumors In 10 per cent of his senes there 
were changes in micturition Constipation 
was common and in 20 per cent there was loss 
of weight 

Phy sical examination rev eals a mass unilat 
eral bilateral or in the pouch of Douglas 
the size varying from that of an egg to that 
of a man s head It is impossible from this 
examination to differentiate between it and 
an ovarian tumor or a chronic inflammatory 
affection of the tubes Ascites was present 
in 10 per cent of this series The inguinal and 
supraclavicular glands arc rarely found to 
be enlarged 

The diagnosis was made only once by 
Falk (5) who made a diagnostic puncture 
and removed a piece of the tumor tissue 

All but of the cases in this series came to 
operation 7 he results were poor partly on 
account of the insidious onset of the disease 
and partly because in many instances radical 
operations were not performed the uterus 
or ovaries being left Often during removal 
a tube was ruptured and its contents then 
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CbsCipt-d inti) the ibdommil cixitx In the 
sene only 6 ca t or i per cent were 
reported a hax in„ no recurrence ^ or more 
tears after operati m 

In primarx e minima of the tubes as<*> 
u ited with tubmul > 1 the a„e ran ed from 
, 3 to 3 \cir I hi till rather interest in 
when compared with the axtrage a^e inci 
denec for tubercul i done which i Irom o 
to 40 \car and tor c irunoma done which 
\ 40 to 5 j \ ear Sterility was present in 5 
of j ca e including the author ca e this 
londiti >n wa n t rep< rted in ease I tin 
wa repirted m ea e intermen truil and 
men trual aerd backiehe and pain in the 
lower thir l ot the ibd >mcn One patient ha l 
1 I dhn„ d >wn leclin,, ot the ptlxic orpin 
In th< 1 m m which the t imlition was 
repute 1 the men t were omewhit irregular 
in ill hut one metrorrhagia s mty flaw with 
d\ men rrhaa >r 1 >n„ peri ad ot arnenor 
rh l 1 win the t mmone t s\ mpt >m I he 
lent >rrhu d hthirpe wa prolu e in onlv 
nit 1 1 t md m> lerite in in>ther that is it 
w 1 pre ent in nl\ S per cent ot the cases 
In Wteh ler trit ot primarx tarunomi a 
pr >lti e di tli irgc w t pre ent in the majority 
ot 1 1 e ( t n tipati m wa pre cut in , cases 
the durati n it the \mptoms ran c ed from 
4 week t> 10 xtir I he caremomatnus 
e mditi >n wa unditerd in 3 eases bcin n on 
the rifjit in ea e on the left in cases bi 
later d in nu md n>t reported in 1 case 
1 lie tubereulou imolxemcnt was bilateral 
m ■» ei e on the ri rt ht in 1 ea c and not 
reported in 1 ea e 

Only e irly rathe il operation in these e iscs 
more 0 thin in ea e in whieh other organs 
are involved give an\ chance of cure 
Utcr the tirtmomi has rtuhtd the deeper 
later ot the tuhal wall the pro n iiosis is 
\cr\ poor It 1 even le tax irtble than in 
circinonn of the other gemtd organs on 
account ot the thuine ot the wall \ftcr 
perforation there 1 no ub tadc to prevent 
direct exten ion to the peritoneum In his 
ca e StucbUr found implantation of the 
tumor on the cro 1 of the uterus intestine 
and omentum \fter the tumor has reached 
the loo e ti ue of the broad h ament the 
propagation of the tumor xxill follow the 


l>mph channel in txxo directions hrst to the 
superior lumbar and inguinal gland in the 
same wax as the carcinoma of the corpu 
uteri second to the external iliac hxpogastric 
and sacral glands as in carcinoma of the 
cerxix Where the course of these cases wa 
reported it was fatal in all save the authors 
case 

1 he follow ing list includes abstracts of all 
cases of primary carcinoma of the tubes 
associated with tuberculosis which hate been 
reputed in the literature These were taken 
in part from W echsler s monograph 

Cxse t \on Tranque (7) in 19 ir reported a 
as in a woman ag d 38 She was marri d h r 
menses v re regular but she had had no preg 
nan 1 s Interm nstrual pains started two years 
b fore a (mission and had recently become con 
tinuous m the left lo\ r part of the abdomen 
Obstipati n and \omiti g had been pre nt for tb 
past f v <h\s The duration was 2 tears T lviC 
examination r alcd the pre nee of a dense 
tend r adn 1 tumor bilateralh the ut ms was 
nlarged The tumor on th left \ as the sue of a 
g o e egg A panlustcrcetomv and a bilat ralsal 
p ngo oophorectomv were performed Micro coptC 
alls the left tub was a thick as a finger and tor 
tuous it \ as fill d ith grayi h white soft masses 
thtr acre meta tatic nodules on the s rosa and 
th abdominal ostium was clo ed The right tube 
wa ma kcdl thickened and the abdominal ostium 
was clos ! Both ovaries appeared normal There 
was a fibr id of the uterus and metastas s to the 
s rosa and mt stmes Micro copicallv there was 
bilateral tub r uto is of the tubes The middle 
portion of the left tube show d polymorphous car 
cinoma I her ere a few miliary tubercles in the 
1 ft ovarv The condition recur cd 3 months post 
oper t vely and death followed som what later 
The tuberculous proc ss was older than the car 
anomalous condition 

Cxse L pschutz ( 3) in 19 4 cited a case 1 ft 
v oman 44 vears of ag Her m nscs ere irr gulaf 
and she \ as st rile Sh complained of menstrua* 
backache pains in the 1 ft side of th abdomen ft 
falling do vn f ling and constipation These 
svmptoms had exi ted for 1 year A pelvic examina 
ts n reveal d a nodular ft d r troverted uterus 
Ih adnexa w r not defmtcly palpable \ pan 
hvsterect mv an 1 a part al left oophorectomy v ere 
tone Macroscof ically the right tube sh wed ft 
tumor the sue of a haz Inut containing rcddi b 
fluid and crumbly hit tumor ti ue I he ab 
dominal o tium v as closed The left tube as nor 
mal Th re v cr utenne myomata a d some 
metasta cs M croscopic lly th con htion r vcaled 
a right tuberculous salpingitt and a papdlary 
al olar carcinoma The patient was again operated 
upon 6 months later The ultimate course was not 
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reported Here again the tuberculous process was 
older than the carcinoma 

Cvse 3 Barret ( ) in 1915 reported the cast of a 
married woman 46 tears of age who was sterile 
She had had pain in the right iliac fossa for 10 
tears \ pcltic examination rctealtd a hard tumor 
on the right side which filled the pouch of Douglas 
and both lateral forniccs \ panhv stenctomy and 
a bilateral salpingcctomt were done The right tube 
was cxtcnsitelt tuberculous The left tube was also 
tuberculous and in addition there was acarcinomat 
ous grotth toward the outtr end Microscopicallt 
the condition was one of squamous cell carcinoma 
of the left tube with extensive keratimzation and 
bilateral tuberculosis of the tubes The outcome of 
this case was not given 

C vsr 4 LI sperancc (1 ) in 191 reported a 
case in a woman 35 years of age She had had ir 
regular metrorrhagia for 4 weeks also leucorrhaa 
and some loss of weight The uterus was fixed 
irregular and enlarged The adnexa were not felt 
Curettage showed an atvpical plexiform carcinoma 
The uterus and tubes were removed The right tube 
was grcatlv thickened and the fimbria fused 
Irregular papillary projections arose from the mu 
cosa and occluded the lumen There was a left 
pvosalpinx and small uterine fibroid Microscopic 
examination showed bilateral tuberculous salpingitis 
papillary carcinoma of the right tube with cpidcr 
moidization and metastascs in the uterus involving 
the mucosa The outcome was not reported 

Casf s Stuebler ( 5) in 19 3 cited a ease in a 
married woman aged 38 She was sterile and had 
scan tv and painful menstruation The symptoms 
were profuse vaginal discharge recent abdominal 
pain obstipation and dysuna There was a tumor 
the size of a child s head to the right of the uterus 
\ bilateral salpingo oophorectomv was done The 
right tube was found to be composed of an inner 
sausage shaped portion and an outer cystic portion 
the latter was filled with caseous material and a pro 
jeeting papillary structure The left tube showed a 
tuberculous salpingitis with serosal metastascs 
There were also metastascs in the uterine serosa 
and in the omentum The diagnosis was papillary 
alveolar carcinoma of the right tube and bilateral 
tuberculosis of the tubes Metastases had already 
taken place in the ovary uterus omentum and 
lymph glands along the aorta 

Case 6 Wechslcr in 19 6 reported a case in a 
woman 5 years of age She was admitted to the 
hospital with a diagnosis of bilateral dermoid cysts 
The symptoms and ty pe of operation performed were 
not given Macroscopically the specimen con 
sisted of a fallopian tube with an underlying cyst 
a tumor and an intraligamentous cystic tumor 
The pathological diagnosis was papillary evstaden 
oma of the fallopian tube associated with tuberculo 
sis secondary carcinoma and tuberculosis of the 
broad ligament The side on which the lesion 
occurred and the outcome of the case were not 
given 


The authors case was as follows 

Mrs A I aged 42 white entered the hospital 
\ugust 18 1925 Her family and past history were 
not significant Menstruation had alwavs been 
ngular up to the past vear The mcnarchc took 
place at 11 years the interval was 28 davs and the 
tlow lasted for 3 days There w is no dvsmcnor 
rhoea and the flow was of normal amount lor the 
past 3 years the flow has decreased in amount 
iiut otherwise thin, had been no change until the 
present vear during which there had been onlv 
periods The patient had been married 18 years 
but had not bicn pregnant 

lour years before she had begun to have sacral 
backaches recently these had become more severe 
1 our y\ecks before admission she had noticed a small 
mass in the right side This mass was somewhat 
tender but there had been very little pain in this 
region There had been a slight vaginal discharge 
at times but this did not seem to have any relation 
to the pain The patient had hid an occasional 
frontal headache and had had frequency of unna 
tion most of hir life Her appetite was good there 
was no gastric distress and no loss of weight She 
was not constipated \t no time had she noticed a 
cough shortness of breath expectoration or pain 
in the chest 

\iigust 18 19 5 I he general condition of the 
patient was good she y\as ambulatory appeared 5 
years younger than she actually was and seemed 
quite comfortable as she s it in a chair Her chest 
showed good and equal expansion vocal and tactile 
fremitus was normal the percussion note y\as 
resonant and the breath sounds were clear with no 
riles The cardiovascular system yvas normal the 
systolic blood pressure yvas no the diastolic 66 
The blood count was normal The abdomen was 
rotund and symmetrical There was a palpable 
tender mass in the right lower quadrant about the 
size of a plum There v\ as no rigidity no tympanites 
and no ascites A bimanual vaginal examination 
revealed a small cervix of practically normal con 
sistcncy the fundus v\as enlarged firm retroflexed 
and fixed Attempts to move it caused marked pain 
There w as a large sausage shaped mass on the right 
side extending into the pouch of Douglas and on 
the left there was a smaller round tender mass in the 
fornix Neither mass seemed to be connected with 
the uterus The urinalysis was normal \ tenta 
live diagnosis of bilateral hydrosalpinx and fibro 
myoma of the uterus was made 

Operation A suprapubic incision 10 centimeters 
long was made The pelvis was found to be filled 
with a large pear shaped mass on the right and a 
smaller cylindrical mass on the left the whole being 
only slightly adherent to the gut and parietal 
peritoneum The adhesions were broken down and 
the tubes exposed throughout A bilateral sal 
pingectomy was performed Our pathologist then 
sectioned the tubes and reported that a seropurulent 
fluid exuded and that the lateral thirds of both 
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I Shmtdgmfthe terns and tubes h 
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tulxs r t. aid soft | apillar pro tbs hich were 
fngn scJ s ca cinoma FoIIoving thi obser a 
tion a 1 anhv terc t mv and a bilateral oophorec 
t my w r lone tog thcr with ide removal of the 
b c ad ligament On igar tte drain v as inserted 
and the wound dose \ in la ers in the usual manner 
/ all lot’ l p t The mass from the right side 
r [ r s nts in enorm uslv enlarged pvosalpinx It 
ha the shap of a large cylinder measuring 5 
ntim t r in diameter and 16 5 centimeters in 
1 ngth Th ext rnal surface is smooth and of a 
I right 1 c lor It feels \ery tense as if filled with 

fluid lh medial end of the cylinder tapers into a 
mall thick ned tubal all centimeters in diam 
t r The larg r round lateral part represents the 
ol 1 t rat 1 fmbr ated end of the tube The cavity 
of th tumor 1 filled yvith 380 cubic centimeters of 
scid s r purulent fluid of gr enish yellow color 
The larger part of the wall is thin (3 millimeters) 
its inner surface s covered w th friable ragged 
yell w cas ou like maten 1 The distal third of 
the eavitv is fill d with erv soft oedematous papil 
larv gra 1 h masse hich arc found to be adherent 
to the all 

The 1 ft tutx is er mu h smaller and more 
phcucal Its d am t r is 4 centimeters The wall 
is thicker the su fac is covered bv adhesions The 
abdominal stium is bliterat d The isthmic part 
is of normal s ze 3 centimeters long The contents 
f the sac ar salve like and g ay sh brown The 
ampullar part s fillcl ith the same papillary 
«• lematcus gray tis u as in the tumor of the right 
s« 1 The bo 1 of the uterus 1 of normal size In 
the end metnum a f small gray tubercles are 
en v ith th un J de e 

If* sc p / ft d ig S tions through the 
1 thm c part of th right tube (Tig ) show a nar 
ro lumen thout f Id It is h ed bv one layer 
vf high epith 1 al 11 th darkly st nc 1 nud 
\ single tubcrrl 1 t ng of I mph cvtcs epithe 
1 id cel! nd on gi nt cell f th L nghans type 
1 found dir tl btn th the ep thel urn The wall 
i thick, an 1 fibro l ut without fresh inflamma 
ton changes 
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‘sections through the medial part of the cystic 
tumor reveal a long standing tuberculous process 
The folds of the tube are flattened and adherent 
Pseudocystic spaces are present and lined by colum 
nar or cubical epithelium In some sections these 
gland like spaces are reaching the muscle layer but 
not invading it which shows that the infection was 
probably hasmatogenous and did not occur bv 
direct extension from the peritoneum Many typ cal 
tubercles are seen lying close to these pseudocystic 
spaces 

Sections through the Iaterat part of the tumor 
(Fig 3) show a papillary growth protruding from 
the cy st wall into the lumen The tumor is composed 
of fine strands of connective ti sue with dilated 
blood vessels and large epithelial cells of varying 
size and staining quality Some mitotic figures 
are seen In most parts of the tumor these epithe 
bal cells are arranged in small alveoli some areas 
show a more solid structure in other sections a 
simple papillary arrangement is seen In the stroma 
of the growth a few fresh tubercles arc found 

Nowhere can the origin of the tumor be traced to 
the atypical gland like spaces caused by tuberculous 
inflammation As Figure 3 clearly shows the 
neoplasm originated directly from the normal 
epithelial layer The deeper layers of the evst : > all 
show onlv chronic inflammatory changes and lnnitra 
tion bv lv mphocy tes but no invasion by tumor cells 

The sections of the left tube (figs 5 6 and 7) 
present the same carcinomatous and tuberculous 
changes as in the right tube only there are larger 
areas of caseation in the tubal wall Sectionsthrougn 
the uterus (Fig 4) reveal many fr h tubercles with 
giant cells in the endometrium without caseati n 
Tigure 1 shov s the relative sites f m which the 
sections were taken A diagnosis of bilateral 
papillary adenocarcinoma and tuberculosis of the 
fallopian tubes and tuberculosis of the uterus was 
made 
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After the microscopical report was received a 
roentgenogram (Fig 8) of the chest was made 
The heart and mediastinum were normal the pleural 
angles were clear and there were some small 
calcareous glands in the hilus of both lungs and 
much infiltration in and about the hilus of the right 
lung and to a lesser extent in the hilus of the left 
lung There was peribronchial infiltration extend 
ing down the right bronchus to the point where it 
approaches the diaphragm There the pleura of the 
right lung was adherent to the diaphragm The 
picture suggested hilus tuberculosis probably in 
active This was presumably the primary source 
of the tuberculous infection 

The patient had a very satisfactory con\ alescence 
the only discouraging feature being a fistula at the 
distal end of the wound which led to the intestines 
She received deep roentgen raj therapy from time 
to time At present 2 years and 3 months after 
operation the patient s general health is good her 
onlv discomfort being caused by the presence of the 
fistula This is no doubt a tuberculous fistula and it 
heals and breaks down intermittently However 
the patient manages her household and social 
duties quite easily and is quite contented 

The following are cases of secondar> car 
cinoma of the fallopain tubes associated with 
tuberculosis This condition is also rare 

Case i Stem (24) in 19 3 reported a case of a 
virgin aged 48 The thoracic organs were normal 
the primary carcinoma was in the uterus Mac 
roscopically the right tube showed old caseous 
tuberculosis and the fundus of the uterus was 



Fig 4 Tubercles in the endometrium of the fundus of 
the uterus 


degenerated Grayish yellow nodules were situated 
m the walls Microscopically in the walls of the 
tubes and uterus were many caseous epithelioid and 
giant cell tubercles surrounded by strands of large 
flat chromatin nch cells in which glandular for 
mation was noted The diagnosis was squamous 
cell carcinoma primary tn portio and metastasiz 
mg in the tubes associated with tuberculosis 
Stein thought that the tuberculosis was the older 
process 

Casf 2 D Halluin and Delval (4) cited a case of 
a woman aged 35 It was impossible to determine 
which was the cavity or to determine the demarca 
tion between the uterus and the adnexa Mi 
croscopically the specimen showed a cylindrical 
cell carcinoma of the corpus uteri and the tubes 
Many tubercles were found between the carcino 
matous columns 

Case 3 Stacy and Nelson (23) reported the case 
of a w-oman aged 39 who had had no children 
Operation revealed a left papillary carcinoma of 
the tube and ovary Both tubes were tuberculous 
As carcinoma is of more frequent occurrence in the 
ovary this was classed as secondary in the tube 

An interesting case was reported by Mont 
gomery (15) in which a cylindrical cell carci 
noma of the right tube was associated with a 
tuberculoma of the left tube This shows the 
coexistence of these conditions without any 
relationship between them 

The problem which interested most of the 
previous observers was the etiological rela 
tionship between these two pathological 
processes Is it true that one process causes 
the other and is therefore primary or are the 
processes found only accidentally in the same 
organ and have no influence on each other? 
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\ in m > t of the reported ca e our 
pathologic t| findm,, surest that the m 
l!imniator\ pr>ct anttccded the neoplastic 
„ro\\th I hire were tre h tubercle without 
ci cation ir libru is even in the carcinoma 
it elf but trom the stcrihtv oi the patient 
the oblitcrition of the abdominal ostium 
from the c\tcn i\c ta eation in man\ areas 
uul from hi tolo ical chan c as seen in 
f 1 urt and 6 wt are forced to believe that 
wt arc al o dtilin in our case with a long 
tanchn mthmmatorv procc s Trom this 
fict mo t of the in\e ti^itor conclude that 
there i a direct relation hip between both 
It ion \ on I nnque who described the 
hr t ot the c Cl e thought th it the tuber 
culo i hid cau ed a proliferate reaction of 
the glandul ir epithelium which had over 
ttppe 1 the norm d hound irit and devcli ped 
into a c minimi In ca e it uncomplicated 
tube re ul ) i f the tubt he an 1 others found 
idininiUou pnhkritiin which invaded 
the wall a fir a the mu clc la\er but did 
mt jcnctritc the ba ement membrane and 
which often wtr htlicult tc di tm^uish from 
true c minima I he e proliferation of the 
muco i arc not pttuhir to tubcrculo i 
Ihc\ ire found al-o in other inflammatorv 
condition if the tube I Stein i \\c see the 
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same proliferative changes m the uterus in 
cases of so called adenomvosis also in other 
organs for instance m the intestines and the 
gall bladder the c picture are not unknown 
Whether the mflammator) procc s which 
often is seen associated with carcinoma of the 
fallopian tubes is tuberculous or not is "cner 
ally conceded b\ most patholo ists to be 
more difficult to diagnose than a caremomat 
ous condition associated with tubcrculo i 
It is not necessary for metastases to occur 
before a diagnosis of carcinoma can be made 
In the majorit) of cases as al o in the 
authors it has been impo sible to demon 
strate the tubercle bacilli This fact nnkc 
it still more difficult to make the diagnosis of 
tuberculosis and vet an experienced pathol 
o„ist should al o be able to do this 
Orthmann (17) believed there was at* 
etiologu al bearing of the inflammation on the 
carcinoma Saengcr and Barth lav stre on 
the fact that chronic inflammation is en 
countered verv often m cases of tubal car 
cinoma According to the so called theorv of 
Saengcr and Barth the pnmar> carcinoma 
of the tubes 1 added to a chrome alpin iti 
which erve as a predi po in 0 factor I here 
1 no doubt that rrnnv of the ca e of pnmin 
carcinoma of the tubt are ob ervtd in 
thromcallv mllimed organs In Wech ler 
ene a ociatcd mflammatorv chmgc were 
reported in onlv S per cent of the case 
However if a more careful hi torv had been 
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Tig Carcinoma of tl e left fallopian tube 

obtained the pcrccnta 0 c might have been 
found to be higher 

We are in accord with Stuebler and Zuc 
lung m believing that the inflammatory 
changes can be regarded as the cause of 
carcinoma lirst because they are so very 
common in the tubes as compared with the 
occurrence of primary carcinoma and second 
because the histogenesis of the carcinoma 
does not support the theory of Saengcr and 
Barth Von Tranqu has already shown that 
the carcinoma does not originate at the 
places where the atypical proliferation caused 
by tuberculosis predominates but that it 
grows directly from the normal epithelium 
Our I igure 3 illustrates this point Ribbert 
( 1) is right when he says We are not 
justified in claiming that the tuberculosis pre 
pares the field for carcinoma and creates the 
disposition for it as long as tuberculosis does 
not make pathological changes just on the 
same place where the carcinoma originates 
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Lubarsch (14) believes that the carcinoma 
may be caused by the repeated chemical 
irritation of the epithelium b\ the excretion 
of the tubercle bacilli and their toxins How 
c\er the infrequent of primary tubal car 
a noma as compared with that of tuberculous 
salpingitis speaks against this explanation 
Montgomery s case in which carcinoma 
occurred in one tube and tuberculosis in the 
other also opposes this theory 

Let us consider briefly the histology of the 
tumor Sacnger and Barth made a clear dis 
tinction betw een the primary tubal carcinoma 
of the papillary and of the alveolar type In 
our case papillary areas were found to vary 
with alveolar structure It seems that the 
earlv carcinoma represents the papillary 
form and that in later stages the alveolar 
character prevails Both may be regarded 
as different dev elopmental stages of the same 
tumor This v anety in structure is seen also 
in tumors of other organs as in the malignant 
papillary evstadenoma of the ovary where 
solid masses often are encountered Also the 
metaplastic changes m primary carcinoma 
of the tubes into squamous epithelium 
(Orthmann Amreich) suggest a mutability of 
the tumor W 7 e believe that our case repre 
sents an early stage of the neoplastic process 
not only on account of the prevailing papillary 
structure but also because the deeper layers 
of the tubal wall are little invaded by tumor 
cells Both ovaries and the broad ligament 
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were found free from tumor and there were 
no implantations on the serosa of the tubes 
or of the uterus 

SUMMARY AND CONCLUSIOVS 

r I rimary carcinoma of the fallopian 
tubes has been reported in 196 cases Tuber 
culosis occurs in 1 per cent of all gy necolog 
ical cases but the combination of primary 
carcinoma of the tubes associated with tuber 
culosis ot the tubes has been reported only 6 
times the authors case making the seventh 
Secondary carcinoma of the tubes 
associated with tuberculosis is also extremely 
rare 

3 The signs and symptoms of these con 
ditions alone and in combination have 
been discussed 

4 The clinical diagnosis of tuberculosis of 
the tubes is very difficult to make 

5 The pathological diagnosis of primary 
carcinoma of the tubes associated with 
tuberculosis must not be confused with the 
atypical carcinoma like proliferation which 
is so common in tuberculous salpingitis 

6 Extreme care must be exercised in 
making a pathological diagnosis so as not to 
confuse some of the inflammatory processes 
occurring in carcinoma of the tubes with 
tuberculosis 

7 1 he consensus of opinion regarding the 
etiology of these conditions is that the one is 
in accidental complication of the other and 
although the tuberculous process is usually 
the older it can not be proved that it is the 
t iuse of the carcinoma 

b One case was reported of a primary car 
cinoma of the right tube and tuberculosis of 
the left tube 

9 The prognosis is unfavorable Early 
radical operation is the only treatment which 
offers am success 

10 \fter years the authors patient 
showed no metastases and was in good 
health with the exception of the presence of 
a hstula 
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J UDGING from postmortem statistics and 
the opinions of morbid anatomists s\ph 
ills of the stomach is of exceedingly rare 
jccurrencc In spite of the enormous number 
>f autopsies which have been performed 
:hroughout the world onl> a handful of 
examples of acquired gastric lues have been 
reported from the morgue Most patholo 
gists especially those of limited experience 
apparently have never encountered syphilis 
)f the stomach at the autopsy table How 
ever even those who have had access to an 
abundance of material and have made a spe 
cial search can lay claim to but few personal 
observations of gastric lues According to 
Gmelin (n) the latcE Traenhel during more 
than 40 y ears serv ice as pathologist to one of 
the largest hospitals in German} saw onl> 4 
cases of syphilis of the stomach In the last 
10 000 necropsies at the same hospital (Ham 
burg Eppendorf) not a single instance of lu 
etic stomach w as seen Turnbull (2 1) in 3 000 
postmortems at the London Hospital failed 
to encounter an> specific gastric lesion except 
perhaps in one instance S>mmcrs (20) at 
Bellevue Hospital New Tork in a stud} 
based upon 4 880 autopsies found among 314 
sy philitics only 1 case of gastric involvement 
of a specific nature 

The rarity of the affection as indicated by 
necrops} statistics contrasts strikingly with 
the relative frequenc} with which s}philis 
of the stomach is diagnosed clinically par 
ticularl} since the advent of the use of the 
Wassermann reaction and the \ ray Haus 
mann (13) in his latest report on the subject 
cited 8 cases observed b} him between the 
}ears 1914 and 1924 in which the question 
of gastric s}philis arose On the basis of clin 
ical and laboratorv data he concluded that 


3 In his fourth publication on the subject 
Linhorn (7) described 7 cases of gastric lues 
the diagnosis in each instance being based 
cntirel} upon clinical and laborator} evi 
dence Recently Bockus and Bank (4) re 
ported the results of their studies on 23 pa 
tients with s}philis gastric s}mptoms and 
evidence of pathological organic changes ob 
served within a period of 3 years Six of 
them presented the accepted clinical criteria 
necessary to the diagnosis of gastroduodenal 
syphilis In 7 other instances the syphilitic 
factor probably play ed some part in the clin 
ical picture presented In the 10 remaining 
cases the presence of syphilis was only an 
incidental factor Of 7 545 patients affected 
with all types of dyspepsia Smithies (19) 
determined by clinical and laboratory meth 
ods that in 26 sy phihtic lesions of the stom 
ach were present In 1915 Downes and Le 
Wald (6) reported 8 cases of gastnc lues diag 
nosed and treated within a period of 2 years 
In 1917 LeWald (17) published his Further 
Studies Based on Nineteen Cases and in 
19 3 the same author reported on 30 in 
stances which he recognized by clinical and 
laboratory methods and stated were with 
out doubt true cases of congenital or acquired 
syphilis Eusterman (8) in 1917 described 
23 clinical cases of gastnc syphilis and in the 
following year (9) was able to add 17 more 
In addition to the large groups cited the 
literature abounds with individual cases or 
small series in which the diagnosis of gastric 
syphilis was made on clinical grounds 
The wide discrepancy between the number 
of clinical and postmortem reports is ac 
counted for partly by the fact that the clinical 
diagnosis of gastnc syphilis is frequently 
made in the absence of convincing evidence 
and in the final analysis proves to be incor 


luetic lesions w ere present in the stomachs of 
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reel I he lack <f irctfmspection manifested 
in connection with manv cases is illustrated 
in not i few rqxirts in which the diagnosis is 
based upon the presence of an upper abdom 
inal complaint \ rav evidence of gastric 
di eisc and a po itive Wassermann Cntical 
review indicate that a large proportion per 
hap i majontv of the cases reported as 
example of svphih of the stomach in which 
the dia„no is wa made clinicallv represent 
other than luetic lesion 
Elimination of those ca es in which the 
diagnosis rests upon a weak foundation 
leav e a large group in « hich gastric lues is 
the only explanation of the clinic U picture 
which tan be reasonablv entertained There 
ire case excmplihcd for instance in a patient 
with gastric symptom a palpable mass 
manifest syphilis mcludin 0 a po itive Nasser 
mann and a typical \ ray deformity who 
after all other measures have failed obtains 
decisive and permanent relict following anti 
luetic treatment Furthermore concomitant 
with the sub/eitiv e impro\ cment there occurs 
from the objective standpoint disappearance 
of the palpable ma s and restoration of 
the normal gastric outline as determined 
roentgenographicallv In such an instance 
is this hvpothetical one it is difficult to 
di cover inv explanation which is more 
plau iblc than a sy philitic involvement of the 
tomach \e\ erthefess experience his shown 
that in the fate of almost incontrovertible 
clinic il evidence the autopsv ma) fail to dis 
do e a le ion which the pathologist considers 
luetic in origin On this account and because 
of the riritv with which the disease is encoun 
tered at the postmortem table pathologists 
m general and omc of the more skeptical 
clinicians for instance Boas {3) and Albu 
1 1) conclude that the diagnosis of svphilis of 
the stomach should not be accepted without 
definite micro copic evidence Therefore in 
order to determine conclu iv cl} the incidence 
of gactnc lues it becomes neces arv to com 
pirc the revelations of biopsies with tho e of 
ntcrop le 

Our interest was directed to the subject of 
gastric svphih in iq when one of u (K. A 
M ) encountered at operation a classical 
tvamplc which wa reported in collaboration 


with J 3 rams (5) the following )ear S a 
that time we have observed and studied 
other cases treated by gastric resection 1 
reported b\ Singer and D} as (18) and ? to 
be described pre entl} Dunn 0 the time ir 
which these 4 cases were encountered in!rj 
ttam a careful search was made for svphih 
of the stomach in our autopsy matenal 
Changes mdicativ e of lues such as were founl 
in the resected specimens were entirel) lad 
ing in the 5 000 necropsies performed durin 
the same period although almost 10 per cent 
of the bodies show ed ei idence of extra astnc 
lues On the basis of our own experience we 
gamed the impression that syphilis of the 
stomach in a microscopicall} reco nuable 
form appears more frequently at the surgical 
than at the autopsy table 

After consulting the literature it became 
apparent that our personal experience in re 
gard to the relative frequcnc} of gastric 
syphilis in cases in which the diagnosis wa 
confirmed b) histological examination was 
not unique \\ c observed that with the more 
frequent resort to gastric resection the num 
her of cases of prov ed sv phihs of the stom 
aeh increased almost proportionately In 
addition to the many reports of sin Ic ca e 
in which the pathological description ju tifas 
icceptance of the diagnosis of gastric lue 
there are senes with 2 (Hay cm 14 and 
Gmehn ir) 3 (Gaebert ioj and even 4 eases 
(Aoyama 2) observed within short period of 
time The microscopic e\ idence in these case 
is as trustworthy and as significant as that 
obtained from postmortem material 

In addition to the references already cited 
there are many reports in which larger sene 
of cases are operated upon and diagno cd 
from an amtomical standpoint as gastre 
syphilis The e cases have not guned accept 
ance as prov ed inst inces of luetic gastritis on 
account of insufficient or inadequate patho 
logical evidence appearing in print Tni 
apphe particularly to those article m which 
the clinical or roentgenological aspects are 
emphasized and the gross and microscopic 
descriptions are either entirely omitted or 
treated in a cursory fashion For instance 
in Eustcrman s (9) report of 40 cases diagno eu 
on the ground of clinical data operation was 
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re ortcd to in i No information avis given 
in this or nn) subsequent report so fir is 
w c hi\ t been iblc to isccrtun regarding the 
gross ind microscopic observations Onl> 
brief descriptions iccompinv the surgicall} 
trcited cises in the 1 irgc senes of Smithies 
( iq) I inmore (16) md Downes and LcWild 
( 6 ) 

W e regard the present situation relating to 
the incidence of s>phihs of the stomach to be 
analogous to the former status of duodenal 
ulcer Before the re ort to surgerj for benign 
gastroduodenal lesions became popular duo 
denal ulcer on the basis of postmortem ob 
sen ations \\ as considered to be an uncommon 
disease Ev cn after an abundance of surgical 
evidence had been adduced m England and 
the United States to indicate that the incidence 
of duodenal ulcer was ver> high continental 
workers still doubted the correctness of the 
opinions of Movmhan and Majo As late as 
191? Gruber (1 ) at that time basing his 
conclusions upon a careful and extensive 
stud} of postmortem material warned his 
clinical associates against being misled b> the 
statistics of English surgeons and stated in 
his final admonition that duodenal ulcer 
although more common than previousl} sup 
posed was still of relativel} rare occurrence 
It required } ears of surgical and "V ra> demon 
stration to convince pathologists and skeptical 
clinicians that duodenal ulcer w as exceedingl} 
common and that a large percentage of these 
lesions healed complete!} with restitutio ad 
integrum or left indistinct evidence of their 
former existence 

Since according to our experience and mv cs 
tigations s}philis of the stomach is encoun 
tered more frequentl} at the operating than 
at the postmortem table it seems reasonable 
to infer bv analogy with the subject of duo 
denal ulcer that retrogression or healing of 
gastric lues often occurs It is generally 
acknowledged that s}phihtic lesions through 
out the bod} except in a few locations (aorta 
hv er) can be identified onl} during the activ e 
stages of the infection When the evidences 
of inflammation recede and scar tissue re 
places the specific granulations the t}pe of 
infection as a rule can no longer be determined 
b} histological methods Therefore with 


regard to lesions in the stomach it is reason 
able to assume th it manv of the cases met 
with in the stage of fibrosis and diagnosed at 
autops} as benign pvloric h}pertroph} 
hour glass stomach and linitis plastica ac 
tuallv represent examples of healing or healed 
gastric S} pluhs 

I he conclusion based upon the relative fre 
queue} of recognizable s} phihs of the stomach 
antemortem and postmortem that gastric 
lues tends (o heal and in so doing loses its 
characteristic anatomic features recciv es sub 
stantial support from the direct studv of re 
scctcd specimens If a sufficientlv large scries 
of cases be examined histologicallv various 
changes representing different stages of the 
infection can be identified In our combined 
scries which includes 4 resected specimens 
one encounters in the individual cases dif 
icrcnt phases of inflammation In the case 
reported b} Singer and Dvas (18) the granu 
lomatous manifestations correspond to those 
changes seen in general at the height of the 
disease in the tcrtiar} stage The lesions in 
Brams and Me}er s (5) case are also t}pical 
of s} phihs but apparcntl} represent a later 
stage of the infection since the plasma cell 
aggregates noted m the first case are lacking 
In the third case of our joint series that of 
B C which is the first of this present report 
except for a few characteristic fields near the 
areas of ulceration the changes are practicall} 
limited to round cell infiltration and connec 
tive tissue production The fourth specimen 
(obtained from W F the second of the 2 case 
reports to follow) shows presumabl} a still 
later stage since it is characterized b} a 
dense fibrous overgrowth with widel} scat 
tered round cell accumulations The various 
phases in the retrogression of the S}philitic 
infection can be follow ed not only in a series 
of separate cases but also though to a lesser 
degree in different areas of a single specimen 
as for instance in the first of the cases to be 
presented below 

REPORT OF CASES 

Case 1 B C a woman 38 jears of age entered 
Cook Count} Hospital on March 16 with an admit 
ting room diagnosis of peptic ulcer She had been 
suffering for 2 jears from epigastric distress de 
scribed as a soreness and feeling of fullness perceived 



m nntv f II wing m als During the 5 weeks prior 
1 th f iti nt 1 1m on to the hospital the dis 
tr si im m r c r and more persistent On 
l hi a u t he ought medical aid Food afforded 
r h f nor ]il taking soda unle s belching fol 
lo 1 th ngt t on f the latt r Spontaneous 

y nuting aj | ir 1 al ut the time the epigastric 
I ai 1 ecam t ouble me 1h emesis which oc 
urr d usu 11\ at th h ight of distress following the 
mng meal would almost invariably after tern 
I rare aggra ati n of the pain produce relief The 
mitus contained undigested particles of food some 
1 hi h had been eaten th dav previous No blood 
n t din either the \oimtus or the stool Slight 
r xia was present from the onset of the illness 
1 ut rccenth th loss of appetite had become com 
j 1 te ”1 he patient had lost approximatelv 30 pounds 
lur g the 5 v ceks prior to entrance but a cor 
r pon ling lo s of tr ngth was not manifested No 
th r symptoms referable to the gastrointestinal 
tract or to other s\ stems were elicited The patient 
had had t vo mis arnag s \enereal infection was 
lem d but it a as believed that the patient s husband 
1 a l sutfer d from a blood disea e 

R pcatod E Id and motor meals sho ved no fr c 
Indrochlonc ac d The amount aspirated an hour 
f llov ing an Lvvald meal a craged 50 cubic 
ntim t r 1 h r as 6 hours after the ing stion of 
th motor m al thcr was r tention of between 300 
and 400 cubic nt meters In the gastric analysis 
and in the stools occult blood was inconstantly pres 
nt Opplcr Iloas bacilli v ere found in the stomach 
ontents and the t st for lactic acid was positive 
1 he blood picture show d a slight degree of second 
rv anxmia The blood \\ assermann was reported 
4 plus 

\n \ ray c am n tion performed March 20 10 5 
sh ed that cry little of the previous 6 hour meal 
I ad pa sed into the ntestinal tract During screen 
obs r ation almo t negligibl e it of gastric con 
t nt and pra tic lly no peristalsis ere noted The 
I lat nsd monstrated a blunt pyloric extremity 
from th infen r 1 alf of which a filament of barium 
t nded 2 ntimet rs 0 mor to the right The 
mt rpr tation of th roentgenologist Dr C A 
Matthc s ea 1 \n bstru tiyc 1 s on of the pylorus 
1 ind ate 1 \hi h is cha acteri tic of neither tar 
ma nor pt[ ti ul r 

\ h rt ourse f ant lu t tr tment fail d to 
nuk any impr ion upon the obstruct on where 
u|K>n thi pati nt as ref rr d to th surg cal service 
\t th pirati n pc form Ibv one of u (K. V M ) 
01 \pnl iq a den tubular mass occupying 
th di t il 01 thir 1 of th stomach as encountered 
Since th dttT r nti tion between carcinoma and 
ph li couli not he mad dchnitelv it was d cided 
tl at a r t i be undertak n The pati nt s post 
pc rat vc ond t on became progressivelv wor e and 
h lied o th f 11 wing day 
l»fo/>*y 1 rm sion for th postmortem \as 
limited t an lamination of the mtra abdominal 
rg ns N e tie e fl akage or of peritonitis was 


demonstrable "I he remaining two third 0/ ti 
stomach was free from change a were also the maj 
and large intestines The liver was shrunk n n 
pecially the left lobe where multiple irregular car 
and yellov elastic nodules t to 3 centimeters 1 
diameter were found Mthough th left lobe and 
the region of the falciform ligament vere pm 
cipallv affected the right lobe was not altogether 
spared The > ellowish nodules were of irregular out 
line firm opaque of rubber like consi tenev and 
oftentimes surrounded by radiating fibrous tissue 
The microscopic examination of several hepati 
nodules revealed the following characteristics The 
central portion of each nodule was the seat ol J 
coagulative necrosis in which faint shadows of the 
pre existent structures could be id ntified This 
necrotic portion was surrounded by a zone of fibro- 
blasts epithelioid and a number of round cell 
The outer layer consisted of a young granulation 
tissue with many capillaries and numerous lympho 
cytes lymphoid and plasma cells The appearance 
was so typical microscopically that material taken 
from this liver v as and is still being utilized to lllus 
trate for teaching purposes the appearance of a 
classical hepatic gumma Sections from other areas 
in the liver showed the changes usually described in 
healing or healed gummata 

Slot ach Gross report The surgical specimen 
submitted to the laboratory was described as fol 
lows This specimen consists of a resected dstal 
one third of a stomach measuring 9 5 centimeters in 
length and an attached portion of beg nm g duo 
denum The form of the organ is altered so as (0 
resemble a tubular structure in which the sides cor 
responding to the greater and Jesser cur aturcs arc 
of almost equal length The serous coat is relatively 
smooth The lumen of this altered portion of stem 
ach is almost completely obliterated due to thicken 
ing of the gastric v alls When the specimen is cut 
along the greater curvature there is seen a number 
of defects of the lining of the stomach located mainiv 
in the distal half of the specimen where the wan 
reaches its maximum thickness Th re arc 7 su 
ulcerations varying in size from o 5 to 1 2 ccn V 
meters These except for differences in size and depin 
are practically identical The outlines of thcuicc 
are irregular the edges sharp the walls perpend cuia 
and the floors covered v ith fibrinous membrane 
The majority of the ulcers are superficial andhmi 
to the mucous membrane None exten I bclo 
mid portion of the submucosa Th wall ol 
deepest ulcer measures 07c ntimet r 

On cross section parall 1 to the lo gitudi al » 
of the stomach the pro imal end of the s P cc,n V 
is seen to be of relativelv normal thi knes In P 
proaching the pyloric sphincter the wall gradual 
increases in thickness rcachi g its max mum l 
centimeters) at a point 2 centimeters from the n s 
This thickening is maintained to the b g nn 
duodenum where it abruptly ceases The indi 1 
gastric coats can readily be dist ng 1 hed , 
mucosa on the whole app ars th nner than norm 
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I 1 Ca c i \n in located m tl e upper third of 
the ul mucosa remote from any point of ulceration The 
round cell in\asion of the nail of the vein a is limited to 
onlv a portion of its circumference The will of the 
irltry 1 thickened but free from inflammatory elements 
1 h submucous connects e ti sue which is rather den c 1 
infiltrated by scattered lymphocytes and lymphoid and 
llasmacells X 150 

and is intimately attached especially m the regions 
of ulceration to the underlying layer The thicken 
ing of the gastric wall is due almost entirely to an 
increase of the submucosa which in places measures 
o 7 centimeter The proliferated tissue is white 
fibrous and dense except in the proximal portions 
of the specimen where it is ccdcmatous and succu 
lent In the upper half of the layer arc yellowish 
gray foci some of which appear to be cross sections 
of thickened blood vessels The musculans and 
serosa are practically unaltered The ly mph glands 
along both curvatures are slightly enlarged and 
firm and on cross section are uniformly pinkish 
gray 

Microscopic description The histological altera 
tions differ widelv in the several sections examined 
\ctivc cellular proliferation and infiltration are seen 
mainly in the regions of ulceration Peripherally the 
evidences of recent inflammatory reaction are found 
to diminish until finally areas of old granulation 
tissue are encountered The following is a com 
posite picture of the changes noted in and about 
the ulcers and also in the individual gastric coats 
especially at a distance from the ulcers 

Ulcerations The most superficial of the ulcers 
affects mainly the gastric pits of the mucous layer 
whereas the deepest has led to destruction of the 
upper one third of the greatly thickened submucosa 
The most pronounced changes are noted in connec 
tion with the deeper ulcers the description of one of 
which follows In approaching the ulcer margin 



I n, Ca c 1 \ cction of tl e ubmuco a in the 

neighborhood of an ulcer The appear mcc of the vein a 
In been altered 0 greatly by granulomatous involvement 
that only by means of elastin stains can the structure be 
identified as that of a blood vc scl The panphlebitis has 
led to partial destruction of the internal elastic membrane 
and complete obliteration of the lumen The arterial 
element b and c show slight thickening of the wall and 
infiltration of the adventitia Weigcrts elastic tissue 
stain X 150 

there is seen a separation of the individual pits and 
tubules with a corresponding decrease in the number 
of epithelial elements Replacing the closely packed 
glands are fibroblasts and dense collections of 
lymphoid cells and lymphocytes which become es 
pccially numerous at the edge of the defect The 
musculans mucosa; due to granulation tissue pro 
duction and inflammatory cell infiltration is 
divided into fragments which become widely sep 
arated and arc finally entirely lost as the border of 
the ulcer is reached The wall of the defect which is 
perpendicular to the surface of the mucosa is lined 
with a cellular debris rich in chromatin remnants 
together with a small amount of fibrin Imme 
diately subjacent is a very thin wall of polymor 
phonudear leucocytes resting upon a granulation 
tissue base made up of closely packed fibroblasts 
which support dense accumulations of lymphoid 
cells and lymphocytes A moderate number of 
capillaries most of which are compressed by the 
proliferated and infiltrated cells together with 
structures which resemble obliterated blood vessels 
are found in this zone In passing ccntnfugallv into 
the surrounding tissues the round cells diminish in 
number and the granulation tissue becomes more 
dense and richer in collagen fibers 
Mucosa In practically all of the sections exam 
ined there is a marked diminution in the number of 
epithelial elements as compared with the normal 
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n i nJi f II * ing m aJ During the 5 weeks prior 
1 th 1 in nt 1 In 1 n to the hospital the dis 

I I m m r r an 1 mor persistent On 

I I unt h light m dic'd a d Food aflorde 1 
r 1 1 f nr li I l akmg so la unlc s belching fol 

1 1 tl itig ti n f th latter Spontaneous 

\ m t nf, aj [h ar 1 ib ut the time the epigastric 
jiil im troubl m The emesis which oc 
urr d u ualh at the h ight of distress following the 
( ni g meal ouli aim st in\ariablv after tem 
I ra \ ggr \ati n f th pain produce relief The 
mit 1 ont in 1 undig sted particles of food some 
f h h had b en at n the dav previou No blood 
n t 1 n nth r the vomitus or the stool Slight 
nor x 1 vas fre ent trom the onset of the illness 
1 ut rcc nth the los of appetite had become com 
j Me I h pati nt had 1 st approximatelv o pounds 
luring the 5 e ks prior to entrance but a cor 
r S) ruling lo s of str ngth vas not manifested No 
oth r s mptoms reft able to the gastro intestinal 
In t or to th r si sterns were elicited The patient 
h 1 had ti 0 m carnages \enereal infection was 
en d but t asbcl \ed that the patient s husband 
h 1 1 sufT r d fr m a blood disease 

I peat 1 h aid and motor meals showed no free 
hidrochlori a d The amount aspirated an hour 
f Ho mg ah Li Id meal averaged 250 cub c 
c ntim t r h r as 6 hours after the ing stion of 
th m tor meal thcr 1 as retention of between 300 
anl 400 cubi ntimeters In the gastric analisis 
and in the sto 1 o ult blood as mconstantli pres 
it Oppler Boa b till were found in the stomach 
nt nts and the t t for lactic acid was positive 
The blood pi ture hoi d a slight degree of second 
ari inxmia Th blood Was ermann was reported 
4 jlus 

\n\nv xam latioip rformed March 20 1925 
sh d that vi r\ little of the previous 6 hour meal 
hid pas cd ntith 1 testinal tract During screen 
obs r tion aim st n glig ble exit of gastric con 
t nt and practi allv no p nstnlsis vere noted The 
jlat s ri d m n trated a blunt pv lone extremity 
Irom th inf rior half of 1 hich a filament of barium 
xtinde l j c ntim t r or mor to the right The 
int rpr t tion of th r ntgcnologi t Dr C A 
M tthc ea I \n bstru tivt le ion of the pylorus 
1 in beat 1 h h s hara tensti f neither car 
oma r ptt t ul er 

\ h rt u of int lu t c treatment fail d to 

ni k an imp on upon the bstruction her 

uj on the f iti t a r f rr 1 to the surgic 1 s rvic 

\t tl 1 r ti p rf rm 1 In on of us IK A M ) 

0 \j ril i ig a d n tubuhr mass o upving 
th di til n thirl f the stomach 1 as neountered 
Sine th hll r ti tion betw n carcinoma and 

phib cou! f n t be mad 1 hmt Iv it was d c ded 
that a r ti 1 lx un I rtaken The pat ent s post 
perati t d ti n be am progres iv li worse and 
h 1 d o 1 th f II wi g day 
lit ps\ I rmi sion for the postmort m was 

1 mited to a x mmation of th 1 tra abdominal 
rgans \ id nee of le kage or of peritonitis was 


demonstrable The remaining t«o third of 
stomach was fre from change as were al 0 the srit 
and large intestines The liver was shrunken t 
peciall> the left lobe 1 here multipl irregulars r 
and jelloi clastic nodules 1 to 3 centimeter 1 
diameter v ere found \lthough the left lobe 3tid 
the region of the falciform ligament were pra 
cipallv affected the right lobe was not altogelh r 
spared The yellowish nodules were of irregular out 
line firm opaque of rubber like consi tcncy and 
oftentimes surrounded by radiating fibrous ti sue 
The microscopic examination of several hepatc 
nodules revealed the folloiing characteristics The 
central portion of each nodule was the seat of a 
coagulative necrosis in which faint shadows of the 
pre existent structures could be identified This 
necrotic portion was surrounded b> a zone of fibro- 
blasts epithelioid and a number of round cell 
The outer iaver consisted of a young granulation 
tissue with many capillaries and numerous lympbo 
cytcs lymphoid and plasma cells The appearance 
was so typical microscopically that material taken 
from this liver was and is still being utih ed to lllus 
tratc for teaching purposes the appearance of a 
classical hepatic gumma Sections from other areas 
m the liver showed the changes usually described in 
healing or healed gummata 
Stomach Gross report The surgical pccimen 
submitted to the laboratory was described as for 
lows This specimen consists of a resected di tal 
one third of a stomach measuring 9 5 centimeters in 
length and an attached portion of beginn ng duo 
denum The form of the organ is altered so as to 
resemble a tubular structure in which the sides cor 
responding to the greater and lesser curvatures are 
of almost equal length The serous coat is relatively 
smooth The lumen of this altered portion of stom 
ach is almost completelv obliterated due to thicken 
ing of the gastric walls \\ hen the specimen 1 cut 
along the greater curvature there is seen a numcer 
of defects of the lining of the stomach located maimv 
in the distal half of the specimen where the wa 
reaches its maximum thickness There arc 7 sm 
ulcerations varying in size from 05 to 12 ccrV . 

meters These except for differences in size and d pt 

are practically identical The outlines of the ulc 
areirrcgular the edges sharp thei alls perpendicuia 
and the floors covered with fibrinous membran 
The majority of the ulcers arc superfici 1 and! mile 
to the mucous membrane None exten 1 be* 0 ' , 
mid portion of the submucosa Th v ail 01 ir 
deepest ulcer measur s o 7 centimeter 

On cross section parallel to th long tudi al ax 
of the stomach the pro mal en 1 of the s [* cir ” 
is seen to be of rtlativeli normal th cknes »n aj 
proachmg the pyloric sphincter the wall grauua 
increases in thickness re chi g its maximum 
centimeters) at a point 2 centimeters from the n i 
This thickening is maintained to the begin 1 
duodenum where it abruptly ceases The indi ia 
gastric coats can readily be d stingui heu 
mucosa on the whole appears thinner than norm 
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1 1 i Case i \n area located in tl c upper third of 
the ubmuco a remote from any point of ulceration The 
und ceil in\asion of the wall of the vein a is limited to 
nl\ a portion of its circumference Tl e wall of the 
artery 1 thickened but free from inflammatory dements 
1 he submucous connective ti sue which is rather den e is 
infiltrated bj scattered lymphocyte and Ijmphoid and 
plasma cells X 15° 

and is intimatel> attached especially in the regions 
of ulceration to the underlying layer The thicken 
ing of the gastric wall is due almost entirch to an 
increase of the submucosa which in places measures 
o , centimeter 1 he proliferated tissue is white 
fibrous and dense except in the proximal portions 
of the specimen where it is ccdcmatous and succu 
lent In the upper half of the layer arc yellowish 
gray foci some of which appear to be cross sections 
of thickened blood vessels The muscularis and 
serosa art practically unaltered The lvmph glands 
along both curvatures are shghtl\ enlarged and 
firm and on cross section arc uniformly pinkish 

Microscopic description The histological altera 
tions differ widely in the several sections examined 
Active cellular proliferation and infiltration are seen 
mainly in the regions of ulceration Peripherally the 
evidences of recent inflammatorv reaction are found 
to diminish until finally areas of old granulation 
tissue are encountered The following is a com 
posite picture of the changes noted in and about 
the ulcers and also in the individual gastric coats 
especially at a distance from the ulcers 

Ulcerations The most superficial of the ulcers 
affects mainlv the gastric pits of the mucous layer 
whereas the deepest has led to destruction of the 
upper one third of the greatlv thickened submucosa 
The most pronounced changes are noted in connec 
tion with the deeper ulcers the description of one ot 
which follows In approaching the ulcer margin 



I iff ti c 1 \ ection of the ubmuco a in the 

neighborhood of an ulcer The apj cannee of the vein a 
ha been altered 0 greatly by granulomatous involvement 
that only I y means of clastin stains can the structure 1c 
identifcd as that of a blood ve sel The panphlebiti has 
led to partial destruction of tl e internal clastic membrane 
and complete obliteration of the lumen The arterial 
elements b and c show light thickening of the wall and 
infiltration of the adventitia Wcigerts elastic tissue 
stain X 150 

there is seen a separation of the individual pits and 
tubules with a corresponding decrease in the number 
of epithelial elements Replacing the closely packed 
glands are fibroblasts and dense collections of 
lvmphoid cells and lvmphocytcs which become es 
pecially numerous at the edge of the defect The 
muscularis mucosa; due to granulation tissue pro 
duction and inflammatorv cell infiltration is 
divided into fragments which become widelv sep 
arated and arc finally entirely lost as the border of 
the ulcer is reached The wall of the defect which is 
perpendicular to the surface of the mucosa is lined 
with a cellular debris rich in chromatin remnants 
together with a small amount of fibrin Irame 
diatelv subjacent is a very thin wall of polymor 
phonuclear leucocytes resting upon a granulation 
tissue base made up of closely packed fibroblasts 
which support dense accumulations of lymphoid 
cells and lymphocytes A moderate number of 
capillaries most of which arc compressed by the 
proliferated and infiltrated cells together with 
structures which resemble obliterated blood ve sel 
are found in this zone In passing ccntnfugally into 
the surrounding tissues the round cells diminish in 
number and the granulation tissue becomes more 
dense and richer in collagen fibers 

Mucosa In practically all of the sections exam 
ined there is a marked diminution in the number of 
epithelial elements as compared with the normal 
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lations are conspicuous and tend to surround bio. i 
essel and more particularh the veins In plan 
the inflammatorv elements do not confine them 
selves t< the circumvascular spaces but evtend to 
involve th ves 1 wall The di tnbution of th 
oscular invasion i quite irregular for not all v 
sels or even all portions of an individual ve sil at 
neccssarik attached In some instances m reh a 
sector (rig i) and in others the entire circum 
f rence of a vessel is involved (Fig ) The scat of 
the infiltration may be limited to one coat or mai 
spread to invoke two or more laurs of the \ s l 
wall Inf ltration of the intima is as ociate 1 as a 
rule ith endothelial proliferation of the lining an! 
onsequent narrowing or obliteration of the lumen 
of th vess 1 In such instance the elastica interna 
mav b eompl tch or onh partialh d slroved 
(Fig ) The inflammatory chang afl ct ma rl\ 
th veins as a matter of fact the sevcritv of the 
phlebitis furni hes a striking contrast to the mil 
ns f the artcnti (Figsiandz) In addition to the 
above mentioned evidences of vasculiti th r i 
not 1 at a di tancc from th ar as of ulceratun arl 
sj e allv in the lo\ r half of the ubmucosa a 
g ural increase in th chness of the blood u el 
unaceompani d b\ cellular exudation 

1 / / ilir p opm and serosa From th th l» 
tn 1 submucosa dense fibrous band pass for a 
lim ted Iistance into the muscular laver s parating 
its indi ndual bundles Within th s laver espccialh 
in th intermuscular septa near the ulcerations are 
scatl red round cell The sero a is in places slightl 
id matous and infiltrated b\ a few lymphocytes 
and kmphoij cell but is otherv i e normal 
Ba te / g \ In none of the 6 blocks stained 
a cording to the Lcvaditi method were sprochat* 
foun 1 , 

Case z W k a white male of 46 wasadmitt u 
to th Cook County Hospital Wav 6 1026 w th an 
entran e room diagno 1 of carcinoma of the stom 
ach Hi svmptoms dated back one vear prior to 
entrance when he expen need for th first time <1 
tress f a dull gnawing nature localized in the 
cpigast mm \t fr t the d scomfort \ as rclativd 
mild but later developed into actual pai The pain 
whi h as a rul followed with n a fev minutes after 
meals as fr qucntly aggravated bv food taking 
The patient stated he gained comfort bv avoidance 
of food The cfl ct of soda had not been tested 
Ulandfo d wercgi en preference in the di t 
Short! v aft r the onset of th ablom nal di tres 
vomiting appear d preceded usuallv bv na “V 
I m si which usually occurre 1 at th he gbt ol in 
pain as a rule afford 1 r h f \t time the v mitu 
appear d to be greater in quantity than the amoun 
of food mg sted at the previous meal A progr ssi e 
loss of v lght amounti g to 40 pou d during 
vear illness had occurred concomitant itn 
deer ase in phvsical strength , 

In a gen ral nventorv of symptoms bv svstems 
was learned that during the 4 months pror 
entrance th patient had suffered from a watt 
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dnrrhaa winch at times alternated with constipa 
tion I us blood or mucus were not obser\cd in the 
stool Caseous eructations were frequent and 
innoying \cncreal disease was denied but the 
patient s wife had never concu\cd \lcohol had 
been imbibed frctlj for manv \cars 

The phv steal examination disclosed an emaciated 
individual with a sunken abdomen lenderness was 
noted in the epigastric region ko mass was pal 
piblc \ test aspiration 2 l/ hours after an ordinarv 
meal revealed no free acidttv An Cw aid test meal 
a pirated at the end of an hour yielded oo cubic 
centimeters 65 per cent of which consisted of un 
digested material It contained 1 degrees of com 
hmed but no free aciditv The test for chemical 
blood was negative Stools showed the persistent 
presence of occult blood The blood Wassermann 
was reported j plus The \ rav showed a dentated 
constriction 5 centimeters long located in the 
proximal portion of the pars media I he deformitv 
produced was of the dumb bell tvpe (I ig 3) 

\lthough the diagnosis of svphilis was stronglv 
entertained the persistency of the vomiting and the 
progre sive loss of weight while in the hospital 
rendered immediate operative interference imper 
ativc The patient accordinglv was transferred to 
the surgical service At the operation performed 
\ugust 27 10 6 bv one of us (k \ M ) a dense 
annular constriction of the middle of the stomach 
was encountered and resected together with the 
adjoining pvlonc portion The postoperative con 
elition of the patient was considered fair for 3 davs 
after which time however he stcadil> failed and 
died on September 1 19 6 I crmission for autopsy 
was refused 

Stomach Gross report This specimen consists of 
a sausage shaped resected distal portion of a atom 
ach measuring n 5 centimeters in length The prox 
imal one half is rigid and thick as compared with 
the remaining portion which is normally thin and 
pliable The serous coat is everywhere smooth save 
for a few fibrous tags near the lesser curvature In 
the unopened specimen there is seen a diminution in 
the caliber of the proximal one half due to encroach 
ment upon the lumen by the thickened wall When 
opened (Fig 4) the narrowed portion of the stomach 
averages 3 to 4 centimeters m its inside circumference 
and its wall measures from 1 o to 13 centimeters 
in thickness 

On cross section of the constricted and thickened 
proximal one half the individual coats of the gastric 
wall arc readily discerned The serosa is somewhat 
thickened and sharply demarcated from the mus 
cularis propria which in turn can easily be dis 
tmguished from the overlying layer Except for the 
presence of white fibrous septa which extend from 
the submucosa the muscularis propria is prac 
tically unchanged The most prominent feature in 
viewing the wall is an enormous increase in thick 
ness of the submucosa which measures on an aver 
age of : centimeter The submucous layer is white 
glistening and firm except in approaching the distal 



Fig 4 Ca c 2 Photograph of the gross specimen The 
proximal one third is uperficially ulcerated except for 
the pre crvation of a mall 1 land of mucous membrane 
(indicated bv the arrow) T he mucosa of the middle third 
1 atrophied that of tl c di tal third thickened and mam 
millatcd 11 c tl ichening of the sul muco a dimini he in 
pa mg toward the pvloru p 

one half where the tissue becomes (edematous In 
the superficial one half of this laver are vcllowish 
grav millet seed sized nodules and white cord like 
structures which appear to be divided thickened 
blood vessels The mucosa in the thickened region 
is in part absent and in part thinned Toward the 
pvlonc end the thickening gradually decreases to 
disappear entirely 3 centimeters proximal to the 
pvlonc ring The remaining portion of the specimen 
is on cross section relatively normal 

The gistnc lining in the proximal one third of the 
specimen presents a superficial ulceration 3 5 ccnti 
meters in diameter which has an irregular outline 
and a honeycomb appearance The edges of the 
ulcer pass almost impcrceptiblv into the bordering 
intact mucosa The floor of the ulcer is covered by a 
fibrinous network which can readilv be removed 
leaving a smooth surface At the proximal end of 
the zone of ulceration is an island of intact mucosa 
which measures o 5 centimeter in diameter In the 
middle third of the specimen the mucous membrane 
is thin verv finely granular and intimately ad 
hcrent to the underlying structures In the distal 
one third the mucosa is somewhat thickened 
coarsely mammillated and freely movable Jso 
glandular enlargement is noted along either curv 
ature 

Microscopic description Except for the mucosa 
only slight differences in the histological picture are 
noted in sections taken from various portions of the 
specimen The description of the stomach in layers 
follows 

Mucosa The mucous membrane throughout the 
proximal two third of the specimen is greatlv 
altered There is a general diminution in the number 
of epithelial elements affecting mainly the gastric 
tubules In some areas only a few atrophied pits 
separated bv broad zones of mtcrglandular tissue 
remain In other areas the gastric crypts are. 
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dongat dandwid ned Occasionallv the mouth of a 
gland is o lu Ic 1 and its lumen distended with 
mu u Mam of the glandular lements are rich in 
g bid til and a sum the appearance of crypts of 
I i b rhu hn Th m taplasia into an intestinal 
t p f p th hum is n t linar asofr 1 tiveh wide 
\t nt Th alt r 1 tunica pr pria i for th mo t 
] art omp 1 f a 1 mat us granulati n ti sue 
upp rt ng num r u pit ma cells t g th r with a 
lumler f Ivmpho \t s Int rsperstd amo g the 
u[ t rti 1 m nt 1 nl It ate I Its arc an 
n r i u numb r f larg Ru 11 bodies Near the 
Its f ul ritt n p l\m rj h lucltarl u oc\te are 
ill I to th [ictur f nrtamm.it r reaction In 
m ar a s p r it g th gli d frjm the mus 
ula i mu t i t d l s hb us fo l hi h appear 
i is 1 t I a (lig Onl a f round ill 
r 1 in th s f 

In ti n tak 11 from thi r gi n n ar th ugh 
1 \oi I th g 1 1 bl ul r nume ou mi ro 

1 1 If t of th mu sa ar counter I This 
r limit It th m t upi fi ul portt n of th 
h\er an 1 forth mo tj rt 1 elm cl \ ith athcr 1 ns 
llul r 11 mil ti 1 win h in lu 1 man p h 
n rj h nu I r 1 u u il 1 hi ma ro op ulc r 
ah r r a h t th ul mui a Th Jloorof th 
g 1ft n 1 t of g anuhti n ti u in hi h 

ir m Ivmph il II an I hmpho at nd a 
n II numb r of pla ma 11 and pol m rphonu 
I luo t s I ining th ul r 1 a th 1 fib in u 
I ] it in tl mesh f ah h ar d g ncrat d and 
mt t l u cates 

1 / lit mttc sa The a hit ctur of thi laaer 
h un 1 rgon a marke 1 alt rat on In s m areas 
it 1 unbroken but fo th most pa t it 1 b nded bv 
n t \ e ti su ingro ths into small fragment 

In n t a f r a th r maining mustula r m 
n nt a o tr m I mall and so 1 1 la separated 

to n I r ih 1 1 nt hcation of the la\cr era 

litb ult U th Jit the bbrou elements in the 
n u a ap[ r t m rg aith the dense connecti c 

ti su f th ulmu o a Occasio allv a bulbous 

I hi k ng t th mus ular muco si notcil 

S b Th thi k n ng of th s laaer obser d 

in th gr 1 m n 1 f uni to b lue to a dense 
nn ti ti u frodu tio n h in llagen fibers 
In th lib u ti u f the uppir on half there arc 

mmer u thi k all d No d a c sels the arterioles 

lie ng pa ti ula l n ol d VII the oats in the 
I rg r l! ol 1 pa ti ip te n the thi kini g 
Th cl t m il r n s m in \V g rt p eparations 
arc e\ r aah r nt 1 t II 1 nl thcr a oil 
t ons f r u 1 1 II hi h n the hoi r un 

lat d to 11 la 1 \ an I th n th 1 mpho 

cate 1 l m[ h 1 II k the pe iaa ular 

p s it r f u d N ar pr ntalo n the 
Hpir h ll t thi 1 r Th lo r half of th 
ul mu t 1 f o\ H od la spar e dis 

tr l it f in Hamm tor\ 11 and conne tiac 
ti u h h r 1 ns a dhaatmtz d 

l/» p p a <] d e Eaten ons of the 

conn etiaa ti ue from the submucosa serve to 


accentuate the septa in the upper portion of the 
muscular layer No cellular infiltrations arc note J 
in an> portion of this coat The serosa except fora 
slight thickening due to connective ti sue incrcas 
1 unchanged 

Levaditi preparations reveal no spirochad® 
COMMENT OV THE TWO REPORTED CVSES 
In the ab ence of the treponema pallidum 
and the classical gumma in each of the ca e 
the correctne of the diagno is of gastric luc 
mi b ht be called into question It is to be borne 
in mind hov\ e\ er that failure to demon trate 
the specific organism or lesion does not mill 
tate in the least against the diagno is Sin cr 
and Dyas (18) in their analysis of the micro 
scopic criteria of syphilis of the stomach were 
unable to lind a single report in which the 
presence of the pirochxta of syphili or a 
typical ( tumnn^cuh ulst was unequiyocall) 
demonstrated The conclusion reached was 
in general that at the time the patient came to 
operation or to autopsy the nature of an 
acquired syphilitic infection of the stomach 
was such as to lack actual proof but to fur 
nish a number of clinical laboratory and 
anatomical characteristics which collectivth 
justified the di ignosis 

The clinical history in the first case was 
rather characteristic of lues in that although 
it bore a close rc emblance to the anamnesis 
of carcinoma the patient was somewhat 
younger the symptoms were of longer dura 
tion and the constitutional manifestations 
le pronounced than are generally seen in 
gastric malignancy From the laboratory and 
ra\ standpoints the achylia the atypical 
roentgenographic appearance and the po 1 
tive \\ assermann reaction all lent support 
to the diagno 1 of y phihs The pre ence of 
hepatic gummata confirmed the serolo teal 
report and e tablished the fact that the pa 
tient harbored a sy philitic infection The gros 
appearance of the pecimen yiz multiple 
irregular superficial ulcers occurring in a por 
tion of the stomach in which the ubmuco a 
hi grt ttly thickened wa hhc.ni c typical of 
lut In the mien copic ections the ya cular 
changes e pecially the panphlebiti and the 
gumma of the muco a were highly charac 
tenstic (although not pecdic) of ga tnc 
syphilis 
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I ig 5 Ca c 2 Replacing the ba al glands of the 
muco a ccn at one edge of the field a is a moss of scar 
tissue b repre enting presumabl) a healed focus of in 
fiammation The muscufaris mucosx c is practically 
unchanged Onl> a small strip of submucosa d is included 
in the photomicrograph X jo 

In the second case the microscopic altera 
tions could casil} be interpreted as being due 
to a chronic infection from an> one of a 
v ariety of causes The granulation tissue and 
the \ascular changes although compatible 
with the diagnosis of s}philis were by no 
means characteristic of the disease However 
in \iew of the histor} an ach}lia a roentgen 
ra> deformitv of the dumb bell t> pe a pos 
itrve Wasscrmann and the typical gross 
appearance of the lesion the microscopic 
interpretation of gastric lues m the healing 
stage appears justifiable 

SUMM VR\ 

According to autopsy statistics and the ex 
penence of morbid anatomists s>philis of the 
stomach is an exceeding!} uncommon disease 
How e\ er judging from clinical reports syph 
ills of the stomach is not at all rare and is in 
fact of relatrvel} frequent occurrence The 
wide discrepancy between the incidence of 
gastnc s} philis m the clinic and in the morgue 
is accounted for partly b} the fact that many 
of the clinical diagnoses are based upon insuffi 
cient evidence and are obviously incorrect 


s 



Tig 6 Case 2 \ repre entatne microscopic field from 

the submucosa The connective tissue which 1 old and in 
places hj aumzcd upports many thick walled blood vc$ 
sels In addition to a limited number of scattered round 
cells there are two dense foci one of which surrounds an 
obliterated arteriole X 0 

However aside from that group in which the 
diagnosis rests upon doubtful evidence there 
is a large number of clinical cases in which 
s}philis of the stomach is the onl> explana 
tion of the clinical and laborator} observa 
tions which can reasonably be entertained 
Since s} philis of the stomach is encountered 
so rarel} in the dead house most pathologists 
and some conservative clinicians demand 
microscopic evidence before accepting the 
diagnosis of gastric S} philis Therefore in 
order to settle the question of incidence to the 
satisfaction of all the demand for microscopic 
evidence must be complied with 
In our own experience at the Cook Countv 
Hospital we have been able to demonstrate 
microscopic changes of syphilis in 4 surgicall} 
resected stomachs during a period of 6 v ears 
During the same length of time in approxi 
mately 5 000 consecutive autopsies it this 
hospital not a single instance of gastric lues 
was encountered The greater frequenc} of 
s} philis of the stomach in the operating room 
as compared with the morgue judging from 
the literature is a quite univ ersal experience 
We regard the present situation relating to 
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the incidence of syphilis of the stomach to be 
tnalogous to the former status of duodenal 
ulcer Only after repeated surgical demon 
tr ition did pathologists and skeptical 
clinicians tinall\ subscribe to the idea that 
duodenal ulcer was far more common than 
former autopsy statistic indicated 
( )n the basis of our obscr\ ations regarding 
the frequency ot gastric syphilis at the oper 
iting as compared with the postmortem table 
we conclude b\ analogv with duodenal ulcer 
that retrogres ion of the syphilitic infection 
in the stomach frequently occurs Further 
more we infer that mam of the cases diag 
no ed at autop \ as instances 01 benign p\lonc 
h\pertroph\ hour glass stomach and limtis 
plastic a actually represent cases of gastric 
yphihs encountered in the healing or healed 
tige In support of the assumption that 
lues of the stomach tends to heal and in so 
doing loses it characteristic anatomical fca 
turc is the fact that one can identify in a 
eric of cases what are apparently transitions 
betw c en the acti\ e and the healed stages of the 
infectnn Fa on in a single specimen dif 
fertnt pha e of the inflammatory reaction 
may be encountered 

Iwo ca ts are reported in detail In each 
the diagni is is based upon collects ecyidenee 
including the clinical \ ray laboratory and 
pitlnlogico anatomical (cs ential and asso 
eiatcd) dat i 
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I I is onl\ recenth that hy sterosalpingo 0 
raphv has been introduced into the g\ ne 
cological clinics for both diagnostic and 
therapeutic purposes At first it was cm 
plo\cd onl\ as a diagnostic measure but 
later the possibilitv of its therapeutic use 
made itself c\idcnt I he reason win such 
imestigatne measures were introduced so 
late was chiefly that the proper harmless 
opaque medium for injecting had not been 
devised However the principle involved 
was not new for at the time of the appear 
ancc in 19 1 of the first reports of the possi 
bihtics of producing an \ rav shadow of the 
pelvis of the kidney and the ureter attempts 
were begun in this clinic to produce a shadow 
of the uterus and the tubes with the same 
technique that is with the injection of col 
largol and potassium iodide I his procedure 
had to be abandoned then because the solu 
tions which were apparently not harmful to 
the kidney pelvis and the ureter did not 
prove to be harmless to the mucous mem 
brane of the uterus and tubes We were able 
to resume these investigations only after the 
introduction of lodipin an opaque medium 
which was not damaging to the mucous mem 
brane of the uterus and tubes We next 
satisfied ourselves by animal experiments that 
lodipin when injected into the peritoneal 
cavity was sufficiently non irritating Step 
by step we proceeded with our experiments 
until we were thoroughly convinced that 
lodipin was entirely harmless and could be 
used in systematic examinations 
For the last 2 y e irs we hav e been employ 
ing a 40 per cent lodipin preparation as the 
contrast medium in hy sterosalpingography 
and have observed no detrimental effects 
whatsoever We have had frequent opportu 
mties afforded by abdominal operations at 
various time intervals following injections of 
lodipin to verify the conclusion that lodipin 
is a non irritant medium In fact no inflam 

n ansi t dbyW A W 


mntorv changes have ever been noted that 
were attributable to the lodipin injections 
I his has been the case not onlv for the entire 
peritoneal cavitv but applies to the mucous 
membrane of the uterus and tubes which 
immediately upon removal have been circ 
fully examined histologically and bactcrio 
logically It is of course presupposed that the 
injections arc carried out under aseptic condi 
tions and faultless technique Just as one 
would refrain from probing the uterus in the 
presence of an infectious ccrv lcitis so must one 
also avoid lodipin injections in such cases In 
our work we hav c also excluded all cases with 
mflammatorv processes in the genital tract 
In spite of these limitations the field for 
hv sterosalpingography which is already quite 
an extensive one is daily enlarging since with 
broadened experience new problems and 
questions arc continually presenting them 
sclv cs 

We have alwavs used a lukewarm solution 
of lodipin as slight warming facilitates its 
handling Weaker dilutions are not to be 
recommended as the X rav shadows are not 
sharply enough contrasted Hy sterosalpin 
gograms are not made on ambulant patients 
but rather on those who can remain in bed for 
observation for several days after the injec 
tions 

The roentgenographic plates give us an 
amazingly clear picture of the actual anatom 
ical relations and are much more valuable 
than are all theoretical presentations Figures 
1 and 0 are reproduced to show the mucous 
membrane of the fallopian tube with its 
intact epithelium a short time after the lodipin 
had been injected The fact that in fresh 
microscopical preparations the activity of the 
cilia was completely intact appears to us as 
proof of the high degree of safety in the use 
of this medium 

I hav e already described elsewhere the exact 
technique employ ed by us for the past several 
tf M D V tub gh 
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I (1 ft ) \ I ou membaneofth t b th 
t i | tt ) 1 aft th j t on f d p 

I < mj 1 t I ta t lu \ jf ratu 

\ i ir \\ c h tv t found th it tlev ation of the 
1 1 1m an l a o !t„ree angle of inclination of 
ih r intgcn tube make it possible to obtain 
hi„hl\ iti fi t»n milligrams Contrary to 
>thcr clinician we muntain that the cervix 
h mid bt do ed after injection otherwise the 
i lipin c tape to such an extent that the 
dc ired tiled the penctratnn of the todipin 
to c\ trv tn«dc of the uterus and tubes is not 
ibt lined I r the injection we make use of 
the metil e itheter cmploved bv Henke! 

I hi catheter ha an adjustable oh\e tip is 
flexible and i in be handled just as any other 
uterine lund Tn certain instances for ex 
im|)lt in jirt nmci the Henkel catheter is 
n t sull i it nth flexible so we make use of the 
Nditan i itheter which makes it possible to 
uoul entnnu into false passages and the 
mflicti n >f injuries 

1 lie nete arv preliminary preparation of 
the piticnt con l t first in a thorough gen 
cral oh ervatnn an 1 gv necological examina 
tion to exclude all fresh inflammatory proc 
c e 1 he inti tinal canal is thoroughh 
e\ac mted hetorc these investigations are 
made Ihstera alpin^ographv is not per 
lormed h vrtlv before or after the menses nor 
when tub U prcgnanc\ is suspected \\ e have 
al o exdud d ca es of carcinoma of the uterus 
bccau e ol the danger of transferring and 
prcadin„ hi hlv v irulent cells 

1 he n rmal an itomical relations in the re 
gion of tlu uterus and tubes and the reac 
tion to the injection have been studied m 
detail bv mt ins of hystero alpmgography 

I I ure 4 mil (> how the normal triangular 
liapcd uterine avitv 1 hat the musculature 

of the uteru ha reacted to the injected for 
eign both i indicated bv the tine wavy con 




Fi 3 H kel s ound nth fj tabl oil t p a ■* 
dj ted Re o d s> i ge 

tour of the border of the uterine cavifi 
(Tigs 4 5) The ostia of the tubes appear 
pointed ( Figs 4 6 6a) The cerv ical canal and 
the region where it borders on the os interim 
of the uterus are readilv recognized (Fi 4I 
A disease change with atrophy of the cer 
vical wall leads to a widening of the canal 
w hilc the ostium and interstitial portion of the 
tubes are more distinctly repre ented The 
course of this part of the tube is not alnais 
straight and sometimes appears to be spiral 
apparently because of the influence of the 
contractions of the bordering musculature 
However one cannot decide with certaintv 
whether this is a spiral course of the tube or 
just a deceptive appearance caused bv mu 
cular contraction At all events when the 
tubes are being sounded from the uterus with 
the aid of a uteroscope one should on the 
basis of these findings be careful not to make 
a false passage 

The generallv accepted theory 1 that the 
peristaltic movement of the tube is directed 
toward the uterus Our examinations have 
contributed much to the studv of this prob 
lem For instance it has been found that 
when the cavity of the uterus has become 
filled with lodipin resi tance to further injec 
tion is immediately felt and the uterus con 
tracts so as to expel the foreign matter If 
the cervix has been closed the pressure 1 
directed chiefly against the tube with the re 
suit that the fluid overcomes the relatively 
slight resistance of the uterus ostium of the 
tube and their interstitial part and rea f* ie 
the lumen of the tube The manner in which 
this occurs can be seen in a series of successive 
roentgenograms Ordinarily the pressure m 
the uterus is not sufficient to force the flui 
through the entire tube especialiv masmuc 
as the ampullar end of the tube is but verv 
little widened so that for the further pro e re 
of the medium there must be in addition 0 
the uterine pre sure an active peristaltic ac 
tion of the tubes (Fig 0) 
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r\ 4 \orrm1 Rcnitilii howing e\ n outline md the 
p intcl o tn of the tul c I he cro indi ites the 
oriluum internum 

I if, q C on t net ion v i\cs on the left border of the 
utcru 

In 1(1(1111011 i\c must expect a certain 
imount of absorption by the tubes it their 
uterine ostn \shen the patient is lying with 
the pels is clc\ ited If i few drops of lodipin 
ire injected into the uterus ind the cervix is 
left open it will be seen tint the lodipin finds 
its win into the tubes 1 Ins of course cannot 
be explained bv pressure and peristalsis and 
must be due to absorption by the tubes 
\\ hen the wdipm has reached the tube it is 
carried further by peristaltic action to the 
ampulla \ccordmg to the amount of pres 
sure under which the medium is injected the 
tube presents either a rather eN en and 
straight or wav> and spiral form (rigs i 4 
7 io) Just as in the known anatomical rela 
tions the tube is thinnest at the interstitial 
end and increases in width toward the ampul 
lar end (Fig 10) If the medium has passed 
through the tube it is emptied drop bv drop 
or in larger amounts into the abdominal 
cavitv (rigs 6a 11 13b) In general the 
peristalsis of the tube is directed toward the 
abdominal cavity but if the fluid is intro 
duced from the abdominal end of the tube the 
medium is seen to approach the uterus so 
that as in the case of the ureter one can also 
speak of a two way peristaltic action of the 
tube dependent upon the effect of the stimu 
lus present 

1 he question of sterility ib of e reat impor 
tance In man} cases the cause of stcnlitx 
can through gynecological examination be 
traced to certain more or less sev ere anatomi 
cal changes There maj be delicate adhesions 
kinking the tube there may be occlusion of 



I ir 6 Same uterus a little later showing even outline 
I if, fa Normal uterus with pointed elongation of the 
cornu and di tinct widening of the tube toward the 
ampulla x lodipin wl ich has tlo\ ed from the tube and 
scattered diffu cl> through the abdominal cavitv 

the abdominal end of the tube or other 
changes present which at some point obstruct 
the free passage of the spermatozoa or the 
on a Bn the methods of general examina 
tion these abnormalities cannot be readily 
recognized but by means of roentgenograms 
the conditions are often clearly demonstrated 
Sounding the tubes in these cases does not 
seem to us the proper procedure because of 
the possibilities of error and the great danger 
of making false passages However because 
of the fact that these dangers are not cncoun 
tered in salpingography w e ha\ e been led to 
employ rocntgcnographic methods for the 
study of these problems 
In testing the patency of the tubes it makes 
no great difference whether oil or air is used 
for the principle is the same in either method 
Sources of error are met in both methods and 
the possibility of injury is in our experience 
not greater with lodipin than with insuffla 
tion with air However we have found that 
lodipm is more dependable because the results 
of the examination can be more exactly con 
trolled With insufflation we control the 
patency to a certain degree by a character 
istic noise which can arise only when the air 
pressure is great enough to be effectiv e or we 
recognize the patenev by the fact that the 
plunger of the pressure syringe meets no 
further resistance Here one must be certain 
how ev er that the air does not escape from the 
uterus through the cervix 
The further advantage of the roentgeno 
graphic method rests in the fact that when the 
medium has reached the tubes the relations 
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m It niult Itinr through subsequent 
^ r " ntr>[ | the pin til is that means 
*hit th | ibihtic if diagno is are not 
tmltd it the time t the injection manipula 
turn but nl\ txcral hours later Bj in 
ulllih n tht injittnn and re ults are ended 
it < nt it tin I hr< u<*h sur alpin^ographical 
t \ unm it i n w Ime nme to tht conclusion 
that tht r nil < t impic nr insufflation are 
itttn im rr t In studies of stcnhtx it is 
ofitn nt ir\ 1 i ha\t a eric of expo ure 
at \ iru u tmit inttnal Indeed immedi 
a felt itt r tin mjution in ome ta es the 
tin]* j n J I ipjtirmte of the abdominal 
tnd of tht tubt indicate ottlu ion (Ti^ 14 
1 ) but w h it t rept itedlx eon the pen tal 
1 and tht 1 hpm j 00 en the delicate adhe 


10ns so that after set eral hours the oil maU 
its tta\ into the free abdominal ca\it\ In 
other words patcnct has been produced Of 
course this can occur in a similar manner b\ 
air insufflation but it is to be con ldired that 
a higher pnmart pressure would be required 
and that upon discontinuing thepre sure the 
adtantage of the peristalsis which we hate 
with lodipin would be lo t as there would 
be a resorption of gas and disappearance of 
the pressure effect nece an for pen tal 1 
If the first picture after the lodipm injection 
shows paten c\ of the tube our po ltion in 
rtgard to an cm ting stcrilitx 1 tlaniied 
othenuse further expo ure mu t be made 
(Tig 13 13c) and according to our expe 
ricnce max extend ox cr da> s (I i e i4 a ) 



Tig t3 Distent on of the ampullar end of tl e ri ht 
lid e \ ith occlu ion The left tube is clo ed 
I g 13a Twenty minute later 
Fig 13b Six hour later To the left can be seen the 
man> drop of lodipin \ hich have flowed from the tube 
I he n ht ampulla 1 still well filled No esc ipe of the con 
tra t medium is n >ct demonstrable on 

tig 13c Roentgenogram taken 3 da>s later Sniall 
shador s can be distinct!} seen outside of the area of the 
large shadow ... , 

Ii«- 4 Club shaped occlusion of both tubes 

Fi" 14a Several hours later Enormous enlargement 


of the right ampulla portion 1 sho \n The left ampulla 
1 appro imatel} cherrj s ed and occlu ion 1 persistent 
■\ diagno is of stcril tv due to occlu ion of the tube was 
made 

I lg 15 Normal triangular form of the uterus and (Or 
tuous cour e of tl tubes with widening in the ampullar 
portion 

n 15a \erj much widened ampullar portion of the 
n ht tube The contrast medium is seen flo ing from the 
left tube 

16 Uterus bicorms unicollis 

Tig 17 Uterus bicorms unicollis 
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I s M\ mJ of tl uteru TI orpus utc i i 
, 1 t th left 1 he 1 ft tube fll d tl 

i t m d m Th m II r diffu d s atte ed hado s 
m I g 1 r> d of bmu ous myomata 
i) d il by d j \ poi t to ce i g tl> 
b de ed r th pol t f the erv 

t o 1 h ty f th tern wed b> a I rge 

1 ft ded t m f t! e t us 
I h He t> f tl e uterus di pi ed t the left 

i 1 g t d Th e ut n tumo of the ght d 

\ pit n I polyp the iz I gta of wh at 
I K Ih tru gu! f rm f the cavit> w 11 e 
t -d th utl wa \ the o tia f the tub a e 
po t d the t 1 e p t t 


1 rom i tuhniol standpoint it seems to me 
that ju t i in nr in ufiilation the pressure in 
the mjttti in if lodipin should be increased 
\tra slo\\l\ \ ide from the fact that a sud 
den intrea e of pres ure ma\ lead to injune 
one mu t ton i Itr that it ma\ produce false 
\al\e b\ making fold m the mucous mem 
brane or thit portions of the wall of the tube 
mat be prt cd against one another so as to 
produce an artificial occlusion 


r Tl c wa v ha act r of the outl e has per 

i ted Ih tubes are fill d m the e t e 1 Rtl Tie 

thm an po t f the tubes i t f t smooth the > 
and y in the e f th t be D gn s uteru 
mj m to ( ubm cosal masses) , 

1 Th ty 1 t and spoon hap a a i 

tie t ur f th 1 we I ft bo d ish mped I) g" 

ute n t m , 

F g 3 Th ty » omp ed f ora bo e 1 tne 
fund 1 po t n nd ncl ed t d the c n a d tn 

cal ca 1 wde ed Tl t bes P t ‘ th Ml 

e ha gap 1 cou I the a wh h , 

th s we e fou d 1 ge ntr m ral m 


\\c hate found that salpingograph) in the 
stud> of sterility not onlj is an unequalled 
diagnostic means but that it ma> release 
delicate occlusion of the fimbriated ends of the 
tubes in manj cases and constitute a decided 
therapeutic measure I oda> no one believe 
that the question of sterility is cntircl) de 
pendent on the mechanical relations that is 
that the free passage of the o\a and 5per 
matozoa suffices for the possibility of fertilize 
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Tig 4 T 1 e cavity is displaced to the left and 1 c\en in 
intour 1 he right tube is tortuous and the left elongated 
lagno is left ovarian tumor 

Fig s The uterus is di placed to the left and has a 
■nile atrophic cavity The left tube is elongated to the 
ft and upward Diagnosis left ovarian tumor 
Tig 6 The cavity of the uterus is completely di placed 
> the left The right tube is tortuous and in the middle por 
on (+) there is considerable widening and then a down 
ard course The left tube is ev enly elongated Diagnosis 
ft ovarian tumor 

I lg 26a The cavity of the uterus lies to the left The 
:ft tube 1 tortuous the ostium is pointed the right 


interstitial part can not be recognized as it he behind the 
right horn Note the straight course of the right tul e 
Diagno 1 ri"ht ovarian tumor 

Fig 27 The cavit> is divided into two parts \vl ich are 
united by a bridge "lhc left tube is short threadlike and 
closed The right tube is thin and patent Diagnosis 
stasis follov ing conservative myomectomy 
Tig 28 Occlusion of the tubes similar to that m I igure 
27 

Tig 29 Occlusion of the tubes similar to tl at in 1 1 ure 
27 

I lg 30 A filling defect the size of a grain of wheat in 
the cervical canal Diagnosis polyp of the cervix 


ion Such a purel> mechanical viewpoint is 
efuted b> evidence to the contrarj The 
bstruction of the tube is to be considered as 
nl> one of the causes of sterility ev en if it is 
rue that patenc> is an unconditional pre 
equisite for conception 
The lodipin that remains in the closed tubes 
,r that is emptied into the abdominal cavity 
Figs 13a 14 15a) is ultimatelj absorbed in 
aned lengths of time and does not produce 
.dhesions or serious tissue damage 


TUMORS OF THE UTEI US AND ADNEX \ 
The recognition of tumor* of the uterus 
(Figs 18 to 23) and adnexa (rigs 4 to 6) 
and the estimation of their size and of the ex 
tent of the anatomical changes can usually be 
made by the usual methods of g> necological 
examination However a considerable num 
ber of tumor growths on and in the uterus 
escape recognition by the ordinary technique, 
and the differentiation of adnexal tumors 
especially in the case of smaller growths may 
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lead to great difficulties in the ordinary tech 
mque of examination Indeed it is often 
difficult to decide with certainty whether a 
mass which is felt to the side of the uterus 
arises from and is anatomically a part of the 
uterus or of the adnexa 
The chief uterine tumors are myomata 
Often in cases in which atypical bleeding is 
the most important clinical symptom palpa 
tion reveals no abnormality Nevertheless 
submucosal myomata and mucous polyps may 
be present especially in young persons and 
can be demonstrated by the evidence of filling 
defects in the hysterogram 
In our clinic it is the policy to perform con 
servative operations in cases of myomata m 
order that ovulation and menstruation may 
be continued In this coil lection the uterus 
has an extraordinary ability for adaptation 
that is large portions of it can be resected 
without interrupting menstruation The re 
suits obtained by this procedure of resection 
of the uterus as recommended by Henkel m 
numerous publications, are so satisfactory 
that our goal has been placed still higher 
Today we are doing a transverse resection in 
the middle of the uterus and according to the 
enlargement of the uterus and the position, 
size and isolation of the myomata w e remov e 
cither the anterior or posterior uterine wall 
so that the remaining portion of the fundus or 
lateral walls can be sutured over the cervical 
portion to form a new utenne cavity The 
question naturally arises as to what form such 
a new utenne cavity will assume and whether 
stricture will occur at some point Hysterog 
raphy now giv es us in such cases a clear pic 
ture of the newly formed anatomical relations, 
as shown in Tigures 7 28 and 29 Figures 
18 19 o 22 and 23 give a survey of the 
many possibilities of the changes in form of 
the uterine cavity in the presence of myomata 
Our attitude w ith regard to the indications 
for treatment of myomata of the uterus is 
plainly dependent upon the position of the 
myomata and the relation of the tumor to the 
cav lty of the uterus Curettage of the uterus 
when a submucosal myoma has been over 
looked can become a very dangerous proce 
dure if for technical reasons it is impossible 
to remove the entire endometrium, as one 


would be unable to remove the mucous folds 
lying behind the myoma Also there is the 
danger of opening the capsule of the myoma 
with the curette and permitting the entrance 
of infectious bacteria 

If palpation does not reveal definite infor 
mation then in our opinion a roentgen pic 
ture of the uterine cavity is absolutely essen 
tial before any operative procedure is at 
tempted In cases of combined tumors of the 
uterus and tube it is very difficult to deter 
mine by palpation what part of the tumor is 
the uterus Here again we are aided in our 
diagnosis by making a radiogram of the 
utenne cavity 

Not infrequently, in cases of tumors of the 
adnexa, it is difficult to decide whether the 
tumor is essentially caused by disease changes 
in the tube or whether it arises in the ovary 
In a number of such cases a salpingograph 
will aid in clearing up the situation, especially 
if the tube is open That is in fact true for all 
blastomata of the ovary, whether large or 
small It is a known fact as we have re 
peatedly confirmed in ovarian growths, that 
with the increase in size of the ovarian tumor 
the tubes are drawn out in length (Tigs 24 
25 26) One can make good use of this in 
interpreting roentgenograms and by compar 
mg the two tubes as shown m the X ray pic 
ture If a tube through its own defects is 
elongated as happens in chronic salpingitis, 
an occlusion is present near the uterus mak 
mg the filling of the tube impossible If that 
is not the case then the anatomical relations 
of the tube and the uterus can be made out 
from the enlargement of the shadow in hys 
terosalpingogram 

It should be distinctly emphasized here 
that in cases of fresh tubal infections all ex 
animations of the uterus by salpingography 
are absolutely contra indicated because of 
the possibility that injury may be done which 
should never occur in mere diagnostic mampu 
lations It is therefore granted that there are 
certain limitations to our technique but the 
recognition of these limits is not difficult since 
the other methods of examination at our 
disposal are such that the cases contra 
indicated for salpingography are readily 
recognized 
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Figures 4 25 and 26 show very plainly 
the participation of the tube in oiarian 
tumors Naturally errors may anse here as 
in all diagnostic methods of examination but 
their occurrence will dimmish after further 
study and experience Tor example in cases 
of oiarian tumor with a twisted pedicle one 
may expect a torsion of the tube as well which 
will lead to occlusion of the tube at some 
point There is the further possibility that 
we may not be able to discern the shadow of 
the tube on the film in its entire course be 
cause the tumor shadow may he supenm 
posed on that of the tube and may absorb the 
roentgen ray s Such a case is represented in 
Tigure 6a However the fact remains that 
in many cases we can obtain a dear impres 
sion of the topographical relations of the 
organs in the pelvis by this harmless method 
of examination We must always proceed 
from the normal contour of the uterine cavity 
on the \ ray plate and the exit of the tubes 
Pol\ ps ot the uterus can be recognized by 
pilpationof the uterine cavity when the cer 
Meal canal is open When the cervical canal 
is clo td we ha\e at our disposal only such 
methods of examination as the mechanical 
dilatation of the ccr\LX or trachelotomy pre 
hminary to palpation of the uterine ca\it> 
In making lodipin injections information is 
obtained in a painless and much simpler man 
ntr and we can recognize all but the exceed 
ingly small tumors of the uterine cavity 
(I igs 18 o and ^o) 

THE TEST FOR FREGVANCV 
I he early diagnosis of pregnancy is often 
so difficult that in spite of all palpable signs 
and biological findin 0 s one can not always 
confirm or exclude its, pre ence We formerly 
bthev ed that this problem did not belong to 
the realm of roentgenographic examination 
but our experiences in se\eral cases in which 
pregnancy had to be interrupted and in which 
for scientific, rea ons wc employ ed our lodipin 
technique ha\c led us to modify our former 
attitude because it was found that the act of 
filling the uterine cavity with lodipin in the 
early months of pregnancy did not lead to 
abortion One case in particular seems to us 
especially instructive An attempt at crimi 


nal abortion had been made and it 
thought that the end of a hard rubber sj nn e 
had broken off and remained fast in the 
uterine cavity There were no symptoms of 
abortion at the tune the patient entered the 
clinic and the cervix was dosed In order to 
throw" some light on the case we carefuBv 
filled the uterine cavity with lodipin and then 
were able to demonstrate on the \ ray film 
the retained piece of syringe 1 The effect of 
the lodipin injection was that the syringe tip 
was lubricated by the oil so that it was later 
expelled from the uterus spontaneously The 
pregnancy proceeded for the time only to 
terminate later in the desired abortion 
The relations of early pregnancy are such 
that after the ovum has become embedded in 
the uterus the uterine cav ity as such remains 
separate from the membranes and decidua 
The problem of the technique of uterine mjec 
tions in these cases is to avoid injury to the 
decidua We attain this by the use of a soft 
Nelaton catheter which we carefully intro 
duce into the cavity of the uterus The 
lodipin is allowed to flow with the least pos 
sible pressure on the syringe Pregnancy is 
then indicated on the roentgenograms by the 
filling defects in the transformed cavity of the 
pregnant uterus Therefore we believe that 
w ith sufficient care and in selected cases the 
hysterograms can serve the purpose of the 
early diagnosis of mtra uterine pregnancy 
(Tigs 31 to 34) , , 

Whether the method can be employed Vox 
ther for the differential diagnosis between 
mtra uterine and extra uterine pregnancy ha 
not y et been determined but it seems to u 
that in the differential diagnosis between 
intra uterine pregnancy and quiescent extra 
uterine pregnancy this method is commend 
able If however disturbances in the oe 
v elopment of the extra uterine pregnancy 
with symptoms of rupture have already « 
in the possibility exists theoretically at least 
that hysterosalpmgography will result in ex 
tending the tears and producing further 
bleeding As a rule these cases are not so 
complicated that this method of examination 
is an urgent necessity nevertheless thi 
method has enabled us to recognize one case 

I b d ser bed this ue f U w Ze tr tbl f Gyn k 9 s 
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(Fig 3^) is an extra uterine pregnane} in 
which there was no clinical indication of its 
presence and we were able to identif} the 
point of rupture on the roentgenogram The 
patient suffered no injur> as a result of the 
examination and sc\ eral davs later operation 
was performed No bleeding resulted from 
the passage of the lodipin through the point 
of rupture and com alesccnce was une\ent 
ful How e\ er our cases of this t> pe ha\ e not 
been suflicientl} numerous to allow final 
judgment to be made 

GEMTVL FISTULA 

Fistulas involving the urogenital organs arc 
not uncommon and often it is impossible to 
follow the course of the fistulous tract and its 
fine connections b> the ordmarv means Here 
again salpingograph} has made possible the 
clear demonstration of the anatomical rcla 
tions When a sound is used to explore the 
often complicated course of the fistulous tract 


there is alwajs the possibilit} of producing 
false passages and injuries but such is not the 
case with our technique of examination We 
therefore believe that m this field also we 
have dchmtcl} improved our diagnostic and 
therapeutic means 

ki n RFXCI s 

i IlFNkrL M Die Utero raphic zur Sicherstcllung der 
Mjomdiagno e und zur kontrolle des trfolge bei 
con cnati\er M>omchirurgic Zentralbl f C>naek 
IQ26 xxxi\ 

\ \mtu<iaox Hans Die Ulcrographie dcren lech 
mk und Anuendung Zentralbl f Gynack 1926 
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Grauditaet Zentralbl f Gynack 1028 m 
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THE NEWER CONCEPTIONS OF SURGERY IN THE DIABETIC 1 

JOHN A REED A B M D Washington 
a M soc Md in th School f W d / th C g W bmgt U ty 


T HE prevalence of diabetes the appar 
ent increase of surgical complications 
and the need of more united medical 
and surgical judgment prompt a review of the 
ltuation and presentation of the conclusions 
based on our own and the work of others 

PRE INSULIN PERIOD 

\ retrospective view of the surgical diabet 
ics places them in two groups those prior 
to and those in the insulin era 

I he way of the operative diabetic before 
the discovery of insulin was hard and paved 
with inadequate pre-operative treatment and 
postoperative management infection aci 
dosis and coma A study of twenty different 
series of surgical patients prior to the advent 
of in ulin shows an av erage mortality of 34 04 
per cent (see Fable I) Several of these 
groups need special comment Phillips (34) 
reports two groups one with a mortality of 
per cent and another of 17 7 per cent The 
first group was untreated pre operatively 
while the second was treated with dietetic 
restrictions before operation and shows a 
reduction of 50 per cent in the mortality 
1 hese tw o groups frankly show the need and 
results of treatment of the diabetic patient 
before submission to surgical procedure 
I hilllps antedates the present cry of pre 
operative antidiabctic treatment by some 2$ 
v ears Bcrkman s low mortality of 7 7 per 
cent (4) and 5 03 per cent (5) at the Mayo 
Clime can be appreciated when we know that 
he instituted a definite pre-operative regimen 
for an average period of 15 davs the longest 
period being 24 davs Further no emergency 
surgery was attempted no operations on 
gangrenous extremities were performed and 
local anrsthesn was used whenever possible 
I ilcher (35) and Bruce (9) report 50 per cent 
mortahtv in operations for gangrene while 
Gardner (19) is still more pessimistic with So 
per cent mortahtv in the same ty pe Stetten 
(3S) reports no definite senes of cases but 


believes that in his early hospital experience 
every diabetic patient who had a limb am 
putated succumbed These high fi ures of 
mortality are due to postanusthetic and 
postsurgical sequels rather than to the actual 
surgical procedure Of the former acidw 
coma and pneumonia are predominant of the 
latter thrombosis embolism cardiac failure 
and grave asthenia are predominant As cited 
by Olmstead (3 1) thegrav e asthenia is prpbably 
due to an intoxication from an autolysis of 
stump tissue in amputation without infec 
tion local or general But the shadow of 
gloom that overcasts the diabetic throu h 
these figures is lifted somewhat when we con 
sider that between 60 and 85 per cent of these 
deaths due to coma are now preventable and 
1 brighter day for the surgical case arise 
Credit is then due to the pre insulin worker 
for the sugge tion of the dictum of adequate 
pre-operativ e diabetic management 

INSULIN ERA 

The surgical mortality percentage since the 
addition of insulin has been reduced and to 
such an appreciable degree that the more 
enthusiastic writers (10 18 6) conclude that 

operativ e procedures in the diabetic are as 
safe as in the non diabetic of similar age and 
physical status and that insulin removes all 
attendant risks A study of nine different 
series (Table II) shows that the average 
mortality is 1 7 per cent a figure very much 
lower than that prevailing before the use ol 
insulin The highe t mortality 1 still m the 
group of cases in which amputation has been 
necessary 

CLINIC XL REPORT OF SURGICAL CVSES 

Of four hundred diabetic case seen in the 
last s y ears surgical interv ention was re( l“ 1 Fv 
in 64 a comparatively small number (Fabie 
III) In 21 operation was done for the relie 
of unrelated surgical conditions in the 
remainder operation was done for related or 
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TABLE I — PRE INSULIN MORTALITY 


ST V.TISTICS 

r c t 

Bruce (41) 

30 0 

Bcrkman (4) 

7 7 

Karen ski (51) 

14 0 

Mason (55) 

2 O 

\\ eeden (66) 

36 8 

Chavanncz (4 ) 

40 0 

Cumston (45) 

x6 66 

Pilcher (33) 

50 0 

Noble (59) 

24 0 

Ilruce (0) 

aO 0 

Strause (64) 

3* 3 

IN cber (46) 

48 8 

Phillips (34) (amputation) 

36 37 

I hilltps (34) (Reneral) 

17 7 

( xrdner (19) (amputation) 

80 0 

( ardner (igj (general) 

46 0 

fuflicr (65) 

40 0 

Meyer ( 6) 

54 6 

Bcrkman (5) 

S 03 

I itz (47) 

30 0 


T\BLE II — INSULIN ERA MORTUm 
STATISTICS 


Jo lin (23) 
Bruce (41) 
John (49) 


8 S 
3 o 

15 o 

16 6 
14° 

Petty (33) 9 6 

Coller and Marsh (11) (extremity operations only) 34 o 


Judd (aO 
Mason (55) 
Wccden (66) 
Cohen (43) 
' 3 3 ) . 


diabetic surgical conditions In 40 cases 
general anesthesia w as used in 3 local or no 
anesthesia and in one spinal anesthesia 
Fourteen patients were treated locally by 
medical means such as antiseptics epsom 
salts and normal saline baths compresses or 
retention wet bandages heat and light ther 
apy and rest Of the last mentioned we have 
considered onl> those who were sufficiently 
ill to enter the hospital as we felt that if they 
were permitted to remain at large life and 
limb would be endangered Antidiabetic 
treatment preceded surgical intervention in 
ev ery case and a ketogemc antiketogenic 
balance attained as elicited either by the car 
bon dioxide volumes per cent of the blood or 
the absence of ketone bodies in the urine It 
is indeed gratifying that only one patient 
died in the general or unrelated surgical 
group which is a point in favor of interven 
tion without hesitation in the controlled 
surgical diabetic The total mortality of the 


TVBLE III — SURGICAL INTERVENTION 

Rcc 

N mber < ed 


General surgery 
Cholecystitis 
Tnctures 

Empyema of pleural cauty 

renncphntic abscess 

\pncndicitis 

Ischiorectal abscess 

Ligation superior thy roul arteries 

Thyroidectomy 

Tonsillar abscess 

Carcinoma breast 

Cellulitis 

Tonsillectomy 

Cataract 


3 

4 


3 

4 


D d 


Related surgery 
Gangrenous extremities 
Gangrenous scrotum 
Infected extremities 
Ulcers 
Carbuncles 


21 20 1 


*3 

1 

*5 

S 

9 

43 


8 

IX 

S 

8 


3 


S 

4 

1 

II 


group is iS 7 per cent while the mortality of 
the general surgical group is 4 7 per cent and 
that of the related surgical cases is 25 5 per 
cent The causes of death as determined by 
clinical laboratory and autopsy findings are 
shown in Tabic IV 

PROBLEMS OF THE SURGICAL DIABETIC 
When a diagnosis of diabetes is made ccr 
tain problems arise In the uncomplicated 
case these are readily catalogued into an 
economic readjustment on the part of the 
patient and the institution of a specific dietetic 
and insulin regimen tending toward a resto 
ration of disturbed physiology and pathology 
with a normal balance of blood sugar sugar 
excretion and weight In the complicated 
case for example a superimposed surgical 
condition the problems are comparatively 
less readily pigeon holed 
It is an established surgical axiom that the 
diabetic is a very poor operative risk This 
is due in part to the fact that the majority 
of such patients are old m years (39) and are 
already in a state of general decline or arc pre 
maturely old because of early vessel change 
The resistance to infection is low the tissues 
do not seem to heal and consequently serious 
diabetic conditions such as coma frequently 
develop following even minor operations It 
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T VBLt, IV — CVUSES OF DEATH 
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i probable that omt of the t conclusions 
ire based on re ult of operations on the 
extremities rather than on results of general 
urgical operations ( 2) 

I he introduction of insulin has been a 
stimulus to renewed mtcre t in several phases 
of the studv of the surgical diabetic such as 
the co operation of surgeon and medical 
attendant the pre operative treatment the 
choice of ani thetic and postoperative man 
igcmcnt 

( o oper [(ton The co operation of the sur 
geon and internist should not be extolled 
as a mere phrase Concretelv the surgeon 
should know as much about diabetes as the 
internist with the possible exception of the 
detail of in ulm dosage and diet cilculation 
and cmvcrstlv the internist should know as 
tnmh about the sur 0 tr\ of the diabetic as the 
surgeon with the exception of the actual 
technique of operative procedure Delav of 
consultation and delav of united activit) 
leads onlv to increased fatahtv It has been 
apth ai 1 that m the case of the diabetic 
patient who makes equal demands on operator 
and phv sician the co operation of surgeon and 
internist is the kevnotc to success 

lrcopcnlie management I re insulin 
workers have set the pace for the pre opera 
tivc treatment of the surgical diabetic It js 
true in gtncral that we have two group of 
operative ca es tho eof an emergency nature 
in which surgerv takes precedence and those 
in which operation is a matter of choice and 
time permit the formulating and inaugura 
lion of a plan of presurgical treatment How 
tv cr there is no case in which some protectiv e 


measures cannot betaken to lessen the too fre 
quent storms in the da>s that follow the trip 
to and from the operating room In the ur 
gent operatn c case 1 e ruptured appendix 
there is usually one half to one hour between 
the time the patient is first seen and the first 
stroke of the scalpel It is in this period that 
the urine obtained b> catheterization if m 
essarj maj be examined that the blood 
sugar and volumes per cent of carbon dioxide 
combining power determinations mav be 
done suitable dosages of insulin and dextro e 
maj be given and even subcutaneous pro 
tective saline solution if deemed advisable 
may be administered This requires team 
work If there is no need for such concen 
trated action that is if operation is a matter 
of choice many plans haye been offered for 
the pre operative management of the dia 
betic Duncan and Frost (r 2) suggest a three 
da> preparation with a diet of 100 gram of 
carbohjdrate low in fat content and insulin 
to bring the blood sugar to a normal level 
The hour for operation is set at 9 a m At 
6am the carbohydrate content of the usu3l 
diet is given plus 10 grams of carbohydrate 
in the form of orange juice The usual morn 
ing dosage of insulin is given and immediately 
before the operation an additional dose of 10 
to 20 units of insulin is administered While 
the patient is still on the operating table 30 to 
40 grams of dextrose is given intravenous}) 
Wilder and Adams (40) suggest 100 gram 
of carboh)drate 3 da)S prior to operation 
and usually attempt to bring the blood su ar 
down to normal but do not give breakfast 
the morning of the d i) of operation Pett) 
and LeTevre (33) bring the blood sugar to 
its normal level with an) necessar) known 
diet and dosage of insulin and continue such 
management up to one hour before operation 
using food in liquid form Jones McKittric 
and Root (22) follow similar procedures bn 
do not ncecssanl) attempt to clear the unr e 
of sugar Others less specificaU) shov i t 
necessit) of pre operative treatment a 
attempting to accomplish several things lU 
the control of blood sugar level ( ) the stor 
age of glucose in the liver (3) the disappear 
ance of ketosis and (4) a sufficient suppl) 0 
fluid 
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Our own pre operative treatment in cases 
in which operation is a matter of choice does 
not essential!) differ from an> of these plans 
A diet consisting of a total intake of ioo 
grams of glucose is given the protein content 
not to exceed i gram per kilogram of body 
weight and the fat content approximate^ 
equal to the amount of glucose taken making 
no attempt to giveaparticularlj low fat diet — 
having onl> a kctogcnic antiketogenic bal 
ancc Insulin sufficient to metabolize this diet 
completely is supplied When the blood sugar 
has reached the normal level or approxi 
matcl> so when the unne is sugar free and 
when ketosis is abolished operation may be 
performed No specific number of da>s is set 
for this preparation Pre operativ c purgation 
is not advised as it may disturb convalescence 
b> the institution of vomiting (i) The pre 
ferred time to operate is about 2 hours after 
breakfast On the morning of the da> of oper 
ation the food prescribed is given in liquid 
form so that the stomach may be empty at 
the time of operation and the usual amount 
of insulin administered No insulin is given 
just pnor to the operation, and no glucose 
has been given while the patient is still on 
the table The giving of fluids just before 
the operation cannot be too strongly advo 
cated Pre operative starvation must not be 
practiced (21) Nixon (30) calls attention to 
the fact that starv ation maj cause acetonuna 
even in the non diabetic 
The anaesthetic The question of the proper 
anaesthetic to be used m surgical procedures 
in diabetics has been discussed so often as to 
leave little to sa> In Table V I have shown 
the anaesthetic of choice as used by a number 
of clinicians and surgeons Chloroform as a 
general anTsthetic was discarded 30 years 
ago ether still has its proponents chief of 
whom are found at the Mayo Clinic (14) 
where excellent results have been obtained 
nitrous oxide gas stands out pre eminently as 
a general anaesthetic ethylene is still in the 
background probably due to its newness and 
local anaesthesia has a definitely placed use 
without condemnation Spinal anaesthesia is 
considered by some to have an unusual ad 
vantage in lower extremity operations (22) 
In our own work we have used for general 


TABLE V — CHOICE OF ANAESTHETIC 




S d 

Third 



Ch 

Ch c 

Ch ce 

Choc 

Foster (16) 

gas 

ethylencf 


rtity (31) 

Bruce (9) 

spinal 

local 

gas 

ether 

gas 

local 


Gager (18) 


local 



Lewis (54) 

spinal 

ethylene 



John (49) 

gas 

local 



Judd (25) 

Toster and 

ether 

ethylene 



DavitLon (17) 

gas 

ethylene 

local 


Berhman (4) 

ether 



Jones (22) 

gas 

ethylene 

local 


Sherrill (63) 

gas 

local 



Stetten (38) 


ether 



Cumston (45) 

local 

ethylene 

chloride 

ether 


Mohlcr (57) 

gas 

ether 

local 

spinal 

Sanders (62) 

gas 

ethylene 

local 

Connell (44) 

local 

ether 



Strause (64) 

gas 




Labb£ (53) 

local 

ethyl 

ether spinal 



chloride 



Roth (61) 

local 


ether 


Tlicque (60) 

ethyl 

chloride 

ether 

local 


King ($*) 

ether 




Murphy (58) 

spinal 

ether 

local 

gas 

Jennmg (21) 

gas 




Christie (10) 





Cohen (43) 

Collerand Marsh (xi) 

gas 

gas 

local 

local 



Fiu (14) 

gas 

ether 


Kahn (50) 




Halstead (48) 

local 

ether 



Mason (55) 

gas 

local 



Nitrous oxide and oxygen (NjO — 0 ) 




fEthylene and oxygen (H,C= CHr— Oj) 

anx;sthesia ethjlene and mtrous oxide gas 
almost to the exclusion of other anaesthetics 
and we have local antes thesia in selected 
cases Ether has occasionally been intro 
duced after an initial narcosis with ethylene 
or nitrous oxide to produce greater relaxation 
at the special request of the operator but the 
amount used has been kept at a minimum 
For both practical and theoretical reasons we 
have chosen ethylene and mtrous oxide for 
general anaesthesia, the number of patients 
suffering from nausea and vomiting too often 
the exciting cause of postoperative coma, 
is greatly reduced by their use (29) Theo 
reticallj our choice is based on the work of 
Bloor (7) Leake and Hertzman (^7 ) and 
others Bloor found that in experiments on 
animals ether produced a rise in the fat con 
tent of the blood during narcosis and fur 
ther observed dunng the anaesthesia a rapid 
and continuous rise in the fat content of the 
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blood until death Surh lipcemia predisposes 
to ketosis Leake and Hertzman conclude 
that neither ethylene nor nitrous oxide when 
used is general anesthetic agents with oxygen 
influences the blood reactions so markedly or 
so rapidly as does ether or chloroform 

tostoper vn\ e man \cement 
After operation the same meticulous care 
must be followed The decline in number of 
deaths from postoperati\ e coma justifies this 
statement 1 he dextrose content of the blood 
and the carbon dioxide combining power as 
determined immediately after the operation 
arc the guides to follow in the subsequent 
administration of food and insulin Ordmanlv 
if operation is done early in the morning the 
patient is able to take lunch or an early after 
noon feeding Food as early as possible after 
the operation is good to relieve the diabetic 
condition as well as to overcome the usual 
postoperative nausea and gas distress (2) 
In nearly all cases the patient may be given 
food with the carbohydrate content of the 
usual meal which may be giv en m liquid form 
is orange juice In many cases the full 
allowance of food even in solid form may be 
given Foster and Davidson (17) give large 
amounts of insulin buffered with glucose until 
all danger of acidosis has passed Some (22) 
measure the insulin dosage on quantitative 
result from unne examinations made for 
sugar every 3 hours and give frequent small 
feedings to avoid overloading the stomach 
Petty (33) gives food every 2 hours after 
operation in the form of liquid carbohydrate 
by mouth or intrav enously while w e have not 
found it necessary to resort to this last meas 
urc Tostcr (16) religiously advocates and uses 
an abundance of fluid before operation and after 
and shows that such use is borne out by e< 
pcncnce wherein dehydration alone subjects 
the diabetic to ketosis and untow ard results 

STJKGIC VL CONSIDER \TIO\S 
A number of questions anse m the consid 
cration of the surgical diabetic chief of which 
are the healing of wounds the use of alkalies 
the procedure in gangrenous and infected 
extremities and postoperativ e infection The 
difiicultv in wounds healing as one of the rea 


sons for the increased risks involved ia 
surgery in the diabetic has been discussed n 
the literature from time to time This surelv 
does not hold true as regards abdominal ard 
other operations except those on the extreci 
lties The failure of stump wounds to heal is 
due either to infection already present or to 
tissue autoly sis Otherw lse all wound should 
heal from first intention since the carboh 
drate media should stimulate cell activity 
(28) As to the use of alkalies as a prophjlac 
tic and combative agent against acidosu, 
before and after operation the older report 
abound in its use while at present alkalie 
are not generally used In our group no 
patient received alkalies 

The treatment of gangrenous extremities 
requires good judgment In the first place 
many so called gangrenous extremities are 
really infections which have caused necrosis 
of the soft tissue and bone Such cases require 
quite different treatment than do cases of 
gangrene The classification offered by Coller 
and Marsh (n) seems very applicable in the 
establishment of a plan of surgical attack (1) 
ulcers {2) infections of (a) soft tissue (b) 
osteomyelitis and (c) osteomyelitis with 
gangrene (3) primary gangrene (a) without 
infection and (b) with infection There is 
undoubtedly a small group of cases as cited 
by Gray (20) Dupre (13) Judd ( 5) and 
others m which local medical treatment of 
the affected extremities and general diabetic 
management suffice to produce the desired 
results without recourse to drastic amputa 
tion however the surgeon should be con 
suited early and one should not wait for th 3 t 
elusiv e line of demarcation the shadow line 
of death When it has been decided that an 
extremitv must be removed the question 
arises as to the point at which to amputate 
In general it depends upon the extent of the 
gangrene and the rate of extension the degree 
of seventy of the disease and the condition 
of the arterial supply of the part Risley ( 3 ®/ 
earlv laid dow n certain general rules » ‘j 16 
anterior and postenor tibial and dorsan 
pedal arteries hav e good pulsation toe ampu 
tation may be done if the popliteal pulsation 
is good amputation below the knee is done 
and if popliteal pulsation is absent hig 
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amputation is advised Infections after 
surgerj do occur although I do not believe 
that the} are an} more frequent than the} 
are in non diabetic patients how ev er once 
established the prognosis is more grav e In 
fcctions of the extremities which manifest 
themselv es after operation undoubted!} v\ ere 
present before surgical procedure and often 
lead to septicaemia It can safely be concluded 
that the arch enem> of the surgical diabetic 
toda> is not acidosis and coma but infection 
and gangrene 

THE FUTURE OT THE SUTGIC VL DIABETIC 

The work of todav will influence the future 
w ell being of diabetics and their surgical com 
plications It is undoubtedlv true that ov er 
eating and subsequent overweight predispose 
to diabetes and also blood vessel change con 
sequcntl} nutritional education needs wide 
spread publicit} Considerable attention has 
been brought to the relationship of infections 
of the gall bladder and the production of 
diabetes Ma>o Robson (37) some >ears 
ago mentioned this relation and said that 
diabetes might be averted b> the earl} re 
moval of diseased gall bladder Toda} the 
view is held that such a procedure is a good 
diabetic proph} lactic measure (23) Other 
focal infectious processes probabl} have a 
similar bearing and if possible elimination of 
the offending part is adv isable Focal infec 
tion is recognized as a probable etiological 
factor and a know n factor in exaggerating an 
alread} present diabetic condition The re 
moval of a focus of infection is b} no means 
a panacea for the pre\ ention of diabetes but 
the relation of the infection to the diabetes at 
times is so striking as to be worth} of comment 
and observ ation 

Gangrene is a cloud which hovers over the 
diabetic of today Its prev ention will assure 
comfort and increased longevity to the dia 
betic Strenuous measures should be instituted 
to this end An undoubted but little under 
stood relation exists between arteriosclerosis 
and gangrene occurring in the diabetic 
Roentgenologically (8) it appears that the 
most favorable field for gangrene is in the 
arteriosclerotic diabetic and especiall} is this 
true when arteriosclerosis is combined with 


h>pertcnsion Of primary importance is the 
control of the diabetic situation as when 
under control the diabetic rarel} suffers the 
disastrous effect of gangrene Many prophy 
lactic measures hav e been enumerated chief 
of which is cleanliness of the feet It seems 
somewhat ludicrous to advise the use of soap 
and water, but when I recall the appearance 
of the feet of one patient who asked me to 
examine a sore on the toe I can appreciate 
Joshn’s statement that he should be proud 
to have it recorded on his tomb He taught 
Jew and Gentile alike to wash their feet ” 
The promiscuous cutting of corns and cal 
luses is dangerous as is witnessed often by the 
histor} immediatel} preceding the onset of 
gangrene Toot and extremit} exercise the 
use of the Buerger board physiotherap} (3) 
and the application of rules as suggested by 
Bernheim (6) tend to stimulate peripheral 
circulation and to aid m the prevention of 
abrasions and subsequent gangrene Pain 
in the legs and cold extremities are premom 
tory signs and should be a signal for the 
institution of prev entiv e measures 

SUMMARY AND CONCLUSIONS 

The surgical death rate in the diabetic since 
insulin has been used has been reduced to 
one third The question as to whether this 
decline is attributable to insulin is an academic 
one although the decrease is parallel to that 
of the general mortalit} rate of all diabetics 
since the application of insulin (15) 

The united effort of surgeon and physician 
is essential to the management of the operativ e 
diabetic case and its successful outcome 

Careful pre operativ e preparation and post 
operative management tend to decrease the 
mortality 

The application of surgery is not now so 
much dreaded with knowledge of our present 
methods of prevention of acidosis and our 
assurance of combating it with its inception 
With this renewed confidence operations are 
done at present on the more severe cases of 
diabetes and more extensive and severe 
operations are done on the milder ones 
Needed surgical intervention in unrelated 
conditions (1 e appendicitis cholecystitis 
tonsillitis) under precisely controlled_condi 
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tions should not raise the mortality percentage 
ibo\ c that of the non diabetic Notwith 
standing these encouraging facts the dia 
betic patient still remains a greater surgical 
risk than his non diabetic brother 


Ai z \V ( I the purgation of pat t befo e 
ope t } if bic Su g Gynec A Ob t 1018 
6s 

Id m The u dp ent on of postope at e gas 
1 Cal f a St J Med 9 8 July 

3 11 i\ Cyril on Phy the apy n dabctc 

g c Am J I hys Th ap 926- 7 1 1 309 

4 II tv I) M Th d bet p tient as surgical 

k L lie ted F pers f the Mayo Clime 
> I h lad Iphia W B Saunders Co 

5 Id m \ 1 re-ope tt e and postope at e st d> of 

I I t pat t w th u gical mplicat on 

M ota M d 91 8 

U iieim B M Pa n th t ned and e 1 
g g en f the ext nut es it el ef Am J M 
S iq 1 11 5 7 6 s 

Bo \\ R I t o tent f normal blood J 
B l Chem 19 4 

s H n\E It D Koenig E C and Aiele A sz A 
t dy of 1 w e trem t n di b t s s comp d 
with d betic state from t dpo nt of \ y 
f nd g B ffalo Ge Ho p Bull 94 35 

> Bri ce Herbert \ S rgi 1 limit t on m d betes 
Ca ad J M & S 19 4 rvi : 

Christie C D Oh St M J 9 4 xx 756 
Loll r 1 redfrick A and Marsh PL L of 
the e t em t associated w th d abete m 11 tus J 
\m M A gas 1 tv 68 
D nc\n G C a d Frost I T The p epa t n 
nd nu r me t of th u gical <1 abet S rg 
C > A Obst iq 7 xl No 

3 Di ntf \\ II D beti g gr ne treated w th 

1 Bnt M J q 4 2 

4 I itz R in ld Su g al ane th in relatio t 

d b 1 m 11 1 Loll t d P pers f the M >0 
Clin c PI I d Iph W B ba de 92 
i$ Fit 2 R a d Mcrpiiy \\ P The cause of de th 1 

d betc m 11 tu la J M Sc iq 4 cl Sept 

6 I o ter N B S rgi 1 a p t f d betes J Am 

M A 9 4 1 tt 57 

To ter D I and Da tdsos E C The infl enc of 
1 th t tm t of rg cal c mpl tions 

n d abetes mellitus Ann Cl Med 027 v 639 

18 G cer I T Su g c 1 mpl cat 0 s of d ab t un 

der n it eatm nt Su g Gynec & Obst 19 5 

1 63 

19 C ardner Gforge H S gen m dubet Rhode 

II d M J 192 v 177 

Cray Horace DiabeUc g g e t ated with 
1 1 J Lab A Cl M d 19 7 472 

21 J "incs 1- D Long II d M J 9 4 s 111 34 

Jo es D F Mcknnuc L S nd Roo \ F 
J Vm M \ q2j Ixxsv 809 
3 Jo LIN E P Diab t u ger> f om a m d I n 
potBstnMASJ 97 exc\ 12 


24 Idem Arter osclerosis and diabetes Ann. Qj 

Med rg 7 v 1061 

25 Jddd E S Wilder R M a d Adams 8 y 

Surgery in the pre ence of diabetes J Am M L 
926 Ixxxvi 1107 

26 Lawrence R D The D abetic Life London J t 

A Churchill 1925 

27 Leake C D and Hertzuan A B Blood te cures 

in ethylene and mt ous oxide anxsthesn J bn. 
M As 10 4 Ixxxu 1162 

28 Lewis M R The importance of dextrose in L* 

medium of t ssue cultures J Exp Med ig 
xxxi 317 

g Luckhardt A B and Lewis Dean O 
experi ces with ethylene and ox>gen J Am. M 
Ass 923 Ixxxi 185 

3 Nrcov J A Bnt M J iq 6 1 77 
3 Olmstead W II Med Clm N Ame ca ig 
ix 169 

3 Pemberton H S and Cunninchau L Lancet, 

19 4 u 647 

33 Ptm Orlando H and LeFevre \\ M I U 

in d abetics r cj irmg urgery Med Clin h 
America iq 4 vLr qiq 

34 PmLLiPS Llewellyn C P Some s rgeal pects 

of gl> cosun and d betes Lane t go: p ijcS 

35 Pilciier L S Longlsl ndM J 19 0 v 37 

36 Risley Edward H D abetes a d su gery Boston 

M & S J clxxu 9 

37 Ro son A W Mayo Bnt M J 910 1 «7J 

38 St tten. Dewitt The con ervati e tre tment 0! 

di betic gang e e of the lower extremity J Am M 
Ass 1913 1 1126 

39 Thompson J \V Bo ton M A S J 1923 acu SB 

4 Wild r R M ad Adams S F Thep e e t tatu 

of the diabet c d tient as a s rgical nsk \vi cousin 
M J 1924 xxi 557 

ADDITIONAL references 


192s XX 116 

43 Cohen New\okM J 1923 cxvu 000 

44 Connell Ra lway Surg J 19 1 9 ,S S 

45 Cumston Boston M A S J 19 4 3 1 ® 

46 Fischer Deut he Zt chr f Chir 1914 c™ 1 

47 Fitz Med Cli N Am ica 9 ui 11 7 

48 Halstead J Am M Ass 9 7 Ixxxix 8 0 

49 John Arch I t Med 1927 xxxix 67 

5 Kahn Su g Gyn c A Ob t ig o xxxi 303 

5 Karewski Quoted by Fi che 

52 Kino M nth Cy 1 & Med Bull 19 1 iv 45 

53 I abb£ Rev d Therap 1914 lxxxi 4 2 

54 Lewis South At J 1927 xx 421 

55 Mason Ca d M Ass j 1925 xv 6 

56 Meyer Quoted by Fischer 

57 Mohlf.r Th rap Gaz 924 xlviu 457 

58 Mctrpky Long Island M J iqj xv 2 4 

59 Noble Am Gyn NY 903 ui 84 

6 Plicque Bull mfd Pa 19 9 xxxw 4’ 2 
6 Roth Am J Surg 1925 xxxix 9 

62 Sa -d rs J So th Car lina M A 1924 « *°9 

63 SnERRiLL K t ckyM J 1926 xx 480 

64 Siralse Med Cl Ch c go 19 6 u 37 
6 Tcffier Quoted by Fische 

66 AAeeden J Am M Ass 19 4 116 



MckA\ AND COLS I ON DIVERTICULA OT THE MALE URETHRA 


Si 


DIVERTICULA OT THE MALE URETHRA 

A Rei*ort oi Ten Cvsrs 

ROM RT V\ McKW MD andJ \ C COI STOV M D Baltimore 


A CARErUL surv e\ of the literature on 
diverticula of the urethra >ields com 
- pantiv el} few reported cases and onl} 
a few of thc^c reports gi\c methods of treat 
ment 

Watts (13) in 1906 was apparent!} the 
first in this countrv to go into the matter in 
an> detail He sur\e}ed the literature up to 
that time finding 39 cases to w hich he added 
1 It is interesting to note that this case is in 
eluded in our series as BUI No 586 In 
1908 Ehrlich (4) brought the number up to 
70 Roith (10) m 1908 Haberer (5) m 1911 
and Englander (3) m 1917 added cases 
Bumpus (1) in 1919 reported 4 cases m all of 
which the diverticula were located in the pos 
tenor urethra Three occurred following 
perineal operations and one following the 
rupture of a tuberculous abscess of a seminal 
vesicle No operative procedures were men 
tioned in the report Johnston (7) in 1924 re 
viewed the subject stressing congenital di 
verticula that result from congenital cysts 
communicating with the urethra He reported 
a huge cyst of the urethra (BUI 10930) 
arising apparently from the left duct of Cow 
per s gland Rupture into the urethra of its 
pedicle would have produced a huge urethral 
diverticulum 

Howze (6) and Hennessey in 1923 reported 
a case of diverticulum of the posterior urethra 
containing a stone Sisk (12) and Neuge 
bauer (8) each reported cases in 1924 Pea 
cock (9) reported a large diverticulum of the 
posterior urethra containing a stone and de 
scribed his operative procedure In 1926 
Castro (2) reported a congenital case In the 
same year Young and Shaw (15) reported a 
case from the Brady Urological Institute 
(Case 10 BUI 12332) following perineal 
prostatectomy Young s perineal approach 
and repair of the defect was described in 1926 
in the Southern Medical Journal Schneider 
(11) in the same year published a similar pro 
cedure for posterior urethral diverticula 


The increased frequency of recognition of 
the condition m recent years is undoubtedly 
due to a umv crsal and intelligent use of the 
endoscope the posterior urethroscope and 
the \ ra} combined with radiographic media 
The classification advocated b} Watts in 
1906 is the one used b} the majority of writers 
on the subject It is as follows 

A Congenital div erticula 
B Acquired diverticula 

1 Trom dilatation of the urethra 
due to 

a Urethral calculus 
b Urethral stricture 

2 With perforation of the urethra 
resulting from 

a Injuries to the urethra 
b Rupture of abscesses into the 
urethra 

c Rupture of cysts into the 
urethra 

To this classification we would add a head 
ing namely pscudodi erticula of the urethra 
We hav c included by this term urine filled 
urethral pouches communicating directly with 
the urethra that are a result of pathological 
dilatation of normal structures in the pos 
tenor urethra due to back pressure Figure 
2 shows a greatl} dilated sinus pocularis from 
a congenital valve obstruction This pseudo 
diverticulum is due to expansion of the nor 
mal smus poculans from back pressure 

In an earlier attempt at classification the 
diverticula were classed as true or false True 
div erticula w ere those composed of all of the 
layers of the urethra from which they arose 
False diverticula were those sacs the walls of 
which were fibrous tissue covered over by a 
lining epithelium that had grown into the 
pouch from the epithelium of the urethra 
This classification was probably derived from 
the old concept of aneurism formation and 
it is no longer tenable because the results of 
frequent infection present in the sac may 
completely change the character of its wall 
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\s one would suppose the cases of acquired 
di\ erticulum are far in excess of those that are 
congenital and occur more frequently in the 
posterior than in the anterior urethra 

S\MPTOMATOLOG\ 

Urethral diverticula produce various symp 
toms depending on their location size depth 
and the degree of infection Those located in 
the posterior urethra frequently present symp 
toms which are mistaken for posterior ure 
thntis or v crumontanitis There is frequently 
present the picture of sexual neurasthenia 
found so often in inflammations about the 
verumontanum Deep seated pain in the 
perineum dy suna and dribbling at the end of 
urination are usually the most prominent 
sv mptoms Sometimes the patient is able to 
empty the pocket by pressure on the perineum 
after the urinary act is completed The prox 
imity of the internal sphincter to the infected 
pocket may give symptoms resulting from a 
concomitant contracture of the v esical orifice 
Diverticula of the anterior urethra present a 
fluctuating tumor that fills up during the act 
of urination and is easily emptied by pressure 
The presence of stone howev er may alter its 
consistency and the ease of evacuation 


DIAGNOSIS 

The transitory subsiding tumor is occjuuj 
ally seen but usually the diagnosis is madtfo 
means of the cysto urethroscope and \ ra\ 
The urologist of today should reco mze the 
importance of visual study of the urethra U 
should employ this diagnosticmeansroutmdj 
so that the condition w ill be recognized me 
frequently A bismuth or lead catheter mij 
be introduced into the cavity of the divertioi 
lum and an \ ray plate taken The bladder 
may be filled with sodium iodide solution and 
the urethra obstructed by a band about the 
penis while the patient is instructed to void 
In this way roentgenograms may be taken 
Occasionally stone in the div erticulum ren 
ders the diagnosis easy either because ol 
crepitus against a metal instrument or it 
appearance on the \ ray plate 

SURGICAL TREATMENT 

The surgical treatment varies with the sue 
position and anatomical relationship of the 
div erticulum to neighboring structures Some 
of the surgical measures are illustrated by th 
following cases 

Case : J kV M B U I 856 a carpenter 56 
years of age marned was admitted to the Johns 
Hopkins Hospital May 6 1903 with a complaint 01 
difficulty in urination The day before while at 
work he had fallen astride a beam of wood uijunnj 
the perineum so that there was complete retention 
of urine Attempts at catheterization were unsuc 
ccssful until finally a silver catheter was pas ed 
The patient developed stricture at the membranous 
urethra and sounds were passed The catheter si 
ways found some residual urine varying from 100 to 
40 cubic centimeters Six months later he return* 
to the hospital complaining that there was grea 
difficulty in urination and that when he begin 
strain in the act of voiding there appeared a distw 
globular swelling in the perineum extending up to- 
ward the scrotum As soon as urination had 
completed this swelling would collapse There na 
been no erections since the accident He was cat e 
terized with a silver catheter and about roo° W 
centimeters of foul unne were drawn off A relt 
tion catheter was then inserted Examination n 
vealed a fluctuating mass extending from the pos 
nor part of the perineum forward along the urci 
up to the scrotum and laterally to the lscnwpu 
rami The swelling involved only the penuretn 
port on of the scrotum If a catheter were P* 5 * 
into the bulbous urethra and pressure made on 
tumor it was collapsed with the escape of purtiie 
un e A silv er catheter passed into the bladder wi 
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ase There was no stricture present An endoscope 
ntroduced showed the prostatic urethra inflamed 
. jut otherwise normal About 2 centimeters in front 
the external sphincter there was a longitudinal 
ipemng on the floor of the bulbous urethra Pres 
ure on the perineum was followed by the escape of 
jnne through this opening A silver probe could 
oe passed through the endoscope down into the on 
flee of the diverticulum It was decided to excise the 
“diverticulum 

Operation November 18 1903 Dr Sowers A 
metal sound was introduced into the urethra and a 
midhne incision made down on the sound into the 
membranous urethra The diverticulum lay anterior 
to the triangular ligament The wall of the divertic 
ulum was then dissected out and opened It was 
continuous with the urethra and had formed finger 
like projections anteriorly around the bulbous 
urethra When these finger like projections became 
distended they would tend to create pressure and 
collapse the anterior urethra thus producing ob 
struction The sac was lined entirely with the mu 
cous membrane of the urethra The redundant sac 
was resected A soft rubber catheter of good size 
was introduced through the anterior urethra into the 
bladder and the urethra sutured around it with in 
terrupted catgut The skin incision was then closed 
with black silk The postoperati\e convalescence 
was uneventful The catheter was removed from the 
urethra five days after operation After its removal 
there was a small amount of urinary leakage through 
the wound Sounds up to No 30 F were passed 
Patient was discharged with the urethra closed and 
he was able to pass a good stream freely He has been 
lost sight of since discharged from the hospital 
Case 2 R I B U I 3797 aged 26 single 
was admitted to the Brady Urological Institute 
January 6 1914 With complaint of chrome irrita 
tion in the neck of the bladder since childhood As 
long as the patient could remember he had suffered 
from pain in the region of the neck of the bladder 
It was dull aching in character and was relieved by 
voiding There was marked frequency every half 
hour The stream had been small weak in char 
acter and there was dribbling at the end of urina 
tion He had had paroxysmal attacks of nocturnal 
emissions Two months before admission there was 
an intensification of all symptoms and the time 
interval between attacks of severe pain became 
shorter Patient had been very much upset mentally 
unable to sleep at night because of nerv ousness and 
frequency Examination revealed the left kidney 
palpable the right kidney palpable a c>st of the 
right epididymis and slight prostatitis with adherent 
seminal vesicles Patient was very difficult to cysto 
scope due to the fact that the beak of the instrument 
was arrested at the region of the external sphincter 
The posterior cjsto urethroscope revealed a distinct 
diverticulum m the bulb of the urethra Its posterior 
limit was the external sphincter By contracting the 
bulbocavernosus muscle the patient could empty the 
diverticulum under direct vision With the cjsto 



scope in the urethra the perineum was palpated 
with the index finger and as the finger was brought 
anteriorly a depression could be felt in the perineum 
at a point corresponding to the mouth of the di 
verticulum as seen through the posterior cysto 
urethroscope The urethra w as filled w ith fluid and 
this caused the palpable depression in the perineum 
to disappear It w as possible to palpate the edges of 
the fibrous ring constituting the orifice of the di 
verticulum in the urethra By means of the simple 
tubular endoscope the orifice of the diverticulum 
was easily seen with the external sphincter visible 
immediately behind it The posterior urethra and 
fundus of the diverticulum were treated by applica 
tions of silver nitrate directly This could easily be 
accomplished by means of the pouch pressed up 
ward with a finger in the perineum The patient was 
symptomatically very much improved as a result of 
this therapy No operative procedure was carried 
out Three months after discharge from the hospital 
he was still markedly improved This improvement 
was probably due to the eradication of the infection 
in the posterior urethra and shallow diverticulum 
by the application of silver nitrate thereby dimin 
ishing the inflammatory reaction 

Case 3 R H B U I 5549 aged24>ears mar 
ned was admitted to the Bradj Urological Institute 
Johns Hopkins Hospital November 20 1916 with 
the complaint of knots on the side of the penis 
He had had gonorrhoea 7 jears ago which lasted 3 
months and had had a reinfection 1 year ago He had 
had venereal warts No marked urinary symptoms 
were noticed before the present illness Five years 
previously hehadhadan inguinal bubo incised Fiv e 
months before admission there was some burning 
and difficulty on urination He was treated with 
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soun 1 and irngati ns in another clinic After one of 
the dilatations pati nt suffered severe pain and 
hematuria and he thought that the urethra had 
ruptured \ft r this the tumor of the pendulous 
urethra appea 1 At the beginning of voiding the 
urine s med to till out a globular cavitv in hn» pendu 
lous u ethra \fter the act of urination was com 
jleted he was able to grasp the penis firmly and 
squ z out at 1 ast a t aspoonful of urine Examina 
tion re a! d the pent of normal size with phimosis 
present At a point midway between the peno 
scrotal junction and the meatus there was a distinct 
soft tumor on the ventral surface of the right side of 
the penis The urine w as grossly infected v ith bacilli 
IV hen the patient attempted to void a swelling ap- 
peared beneath the right side of the penis and was 
videntlv caused by an accumulation of urine in a 
pouch commumcati g with the urethra When the 
pati nt had emptied his bladder if the penis was 
grasped and the swelling squeezed as much as two 
teaspoonfuls of urine escaped There was also pres 
ent a general cd chronic cavernitis and periurethral 
inf It rat ion filiform bougies and followers were 

passed \pparentlv a rupture had been produced by 
the previous dilatation and behind the stricture 
there ha 1 occurr d this definite diverticulum of the 
urethra The patient was \ ut to bed hot com 
presses w re appl d to the pem and attempts were 
made to dilate the urethra up to a point where cx 
animation of the diverticulum could be done under 
direct vision The patient unfortunately after four 
days in the hospital refused further treatment 
This is a ca c of div crticulum due to trau 
matte rupture of the urethra produced by 
ound passed to dilate a stricture 
Casf 4 G \ H B U I 6374 aged 43 vears 
v as admittc f to the Brady Urological Institute 


Johns Hopkins Hospital October? 1917 withico-. 
plaint of inability to void urine Thirty y«n 
previous to hi admission he had had a urv stvro 
attack of acute urethritis A short time after fta 
attack he developed acute retention and mtr 
ments were passed Patient then had recurrent i3 
abscesses on the upper surface of the penis These 
had been inci ed from time to time Burning 0 
urination had been present about 16 years Tier 
had been some slight dribbling and a gradual d 1 
inution in the size of the stream There was co 
siderable dvsuna when he entered the hospital The 
general physical examination was negative Tie I 
external genitalia were normal There was a slight 
v atery discharge from the penis but no gonococo I 
were found Rectal examination revealed a pros- 
tatitis The cystoscope was passed with difficult 
the instrument meeting obstruction in the bulbous 
urethra The instrument however was finallv 
passed and examination revealed a chronic cystitis 
with residual urine of 50 cubic centimeters Due to 
the extent of fibrosis around the vesical neck 1 
punch operation was advised This was earned out 
after suprapubic cystotomy had been done It 
operation by Dr Geraghty October a >9*7 
vesical orifice was dilated and a diverticulum of the 
prostatic urethra was found Its orifice opened just 
distal to the internal sphincter and ran forward be 
neath the mucous membrane of the prostatic uretna 
It was easy to see that when the act of voiding began 
and the diverticulum was filled with urine its an 
tenor roof was forced forward and upward and tms 
caused obstruction to the passing of unne The Boor 
of the prostatic urethra which constituted the an 
tenor roof of the diverticulum was cut away 
converting the cavity of the diverticulum and 1 
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lumen of the prostatic urethra into one continuous 
cavity The urethral floor was dissected aua> to 
within x /i centimeter of the external sphincter Care 
was taken not to damage the external sphincter as 
this constituted the onl> bar to incontinence The 
cavity was then packed with iodoform gauze to 
control hemorrhage and the bladder was drained 
suprapubicall> The suprapubic wound was closed 
Convalescence was quite stormj for there was some 
infection of the wound and it was also neccssarj to 
operate upon the patient for gallstones However 
the suprapubic wound was healed when the patient 
left the hospital he was voiding normally and the 
urinary tract was normal He had lost some weight 
due to the gall bladder operation 

Case 5 F H N BUI 7S49 aged 49 >ears 
widower was admitted March 10 1919 totheBrad> 
Urological Institute Johns Hopkins Hospital with 
a complaint of bladder trouble and weakness in the 
knees He had been c>stoscoped by two urologists 
who told him that he had a tabetic bladder He had 
had two attacks of gonorrhoeal urethritis the first 30 
years before and the second 20 >ears previous to 
admission There had never been any symptoms 
referable to stricture He had undergone a long 
course of treatment to the posterior urethra con 
sisting of prostatic massag dilatation with a Roll 
man instillations of silver nitrate in the posterior 
urethra and silver nitrate applied to the verumon 
tanum This treatment was followed b> temporary 
relief of the burning in the perineum Each time 
however the s> mptoms of posterior urethritis would 
return A sharp sensation of weakness and a peculiar 
burning sensation in the legs were also present The 
patient was very introspective and was taking 
morphia Wassermann reaction was repeatedly 
negative The general physical examination was 




Treated successfully by re ection of roof of diverticulum 
andprostatic urethra into common cavity 

negative The patient voided urine with a good 
stream and good control The urine was not in 
fected Rectal examination revealed a prostatitis 
Cjstoscopic examination by Dr Frontz revealed no 
residual urine but a slight degree of trabeculation 
on the anterolateral and posterior walls The m 
ternal sphincter appeared to be slightly relaxed and 
the cystoscopic picture suggested rather a mecham 
cal obstruction as opposed to a neurological bladder 
With finger in rectum and cystoscope in urethra 
we could detect a definite thickening of the sub 
trigonal tissue The cysto urethroscope revealed a 
diverticulum in the posterior urethra which lay on 
the left side of the urethra posterior to the verumon 
tanum Lumbar puncture vv as done and examination 
of the spinal fluid was negative as was also the neu 
rological examination The patient presented the neu 
rasthema complex so often seen in patients with 
posterior urethral pathology He remained in the 
hospital 3 days but refused any further treatment 
and was necessarily discharged 

This case illustrates \ ery nicely the produc 
tion of a neurasthenic reaction with posterior 
urethral symptoms caused by a diverticulum 
of the posterior urethra The etiology of tins 
diverticulum is not known 

Case 6 A F M BUI 7836 aged 19 j ears 
white was admitted to Brady Urological Institute 
Johns Hopkins Hospital June 5 1919 with a com 
plaint of incontinence He gave a history of recur 
rent stones m the bladder treated by four cystot 
omies in another clime These operations occurred 
between the ages of four and seven After the third 
operation there was dribbling of unne on slight 
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exertion During 4 years previous to admission 
he had been operated on three times in another clinic 
in an attempt to cure his incontinence Associated 
ith these operations he has had repeated attacks of 
pididv mitts Ihvsical examination revealed su 
p apubic scars from the previous operation right 
pididymis nodular left testicle atrophied Rectal 
lamination showed very tender and indurated 
prostate with a marked plateau of induration be 
tween the vesicles Cystoscopy was done by Dr 
\ oung The cy stoscope w as introduced as far as the 
external sphincter It was very difficult to introduce 
the cy stoscope into the bladder The bladder 
capacity was 400 cubic centimeters The trigone had 
been div ided and the prostatic orifice had been dosed 
in the form of a vertical slit There was a small 
polypoid projection on the right posterior margin of 
the internal sphincter Lyi g against the margin 
of the internal sphincter on the floor of the urethra 
was a diverticulum The patient left the hospital 
and operation was performed elsewhere Supra 
pubic cystotomv was done following which the 
patient was placed in the perineal position and the 
prostate exposed through a penneal incision The 
prostate was opened and the operator s finger was 
passed into the diverticulum which extended pos 
tenorly and backward beneath the internal sphincter 
of the bladder A scissors was introduced and the 
separate partition constituting the internal sphincter 
was cut away thus creating a common cavity be 
tween the diverticulum of the urethra and the blad 
der Following this operation patient relumed to 
the hospital and was discharged a second time A 
third time he was admitted to the hospital with the 
dnbhling still persisting On this admission a 
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suprapubic cy stotomy was done the internal sphinc 
ter was found to be quite wide open and triangular 
m shape The sphincter posteriorly had been divided 
and apparently replaced by scar tissue The di 
verticulum had disappeared as a result of the cutting 
away of the separating wall between it and the 
bladder Repair of the internal sphincter was done 
by the dissection of the mucous membrane around 
the edges of the internal sphincter and the closing 
of the tissue of the internal sphincter around a No 
18 catheter that had been introduced through the 
urethra The bladder was drained suprapufaically 
and prcvcsically For 2 or 3 days after the removal 
of the catheter the patient was able to retain urine 
but follow mg this brief period he had incontinence on 
suddenly rising coughing or sneezing Patient was 
admitted to the hospital 4 months later with pen 
rectal abscess which was incised and drained Due 
to the amount of infection present there was a 
tendency toward contraction of the area around the 
internal sphincter However his incontinence was 
somewhat improved Patient left the hospital 
and returned home where a state of depre sion 
ensued and he finally committed suicide 

Treatment of this div erticulum of the pro 
tatic urethra consisted in the cutting of the 
partition between the posterior urethra and 
the bladder thereby making one cavitj The 
external sphincter would probably have been 
sufficient for perfect continence if it had not 
been damaged as a result of sev en operations 
on the bladder and region about the prostate 
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Casf 7 J M BUI 8420 aged 32 >cars 
white entered Bradv Urological Institute Johns Hop 
kins Hospital December 4 1919 with a complaint 
of inability to void urine His past history was that 
he had had gonorrheeal infections of the urethra for 
three \cars previous to admission He has had acute 
retention three times during the past 4 \ ears There 
is great pain localized deep in the perineum patient 
places his finger in the perineum stating that pain 
lies deeply beneath it Examination revealed no 
urethral discharge A mass was felt on the ventral 
surface of the penis beginning along the shaft about 
2 centimeters anterior to the penoscrotal juncture 
and extending backward into the scrotum where it 
was palpable as a soft fluctuant mass occupying the 
base of the penis and spreading out anteriorly I res 
sure upon this mass enabled one to empty it com 
pletely and a gust of cloudy urine was expressed from 
the meatus I he mass was described as being larger 
than a hen s egg A large sound could be passed 
into the bladder without difficulty When a catheter 
was passed into the anterior bulb and pressure was 
made the mass could be emptied through the cath 
eter Cystoscopy was done by Dr Trontz A poste 
riorcysto urethroscope was introduced into the blad 
der and disclosed marked inflammatory changes 
The posterior urethra was also acutely inflamed 
Anterior to the penoscrotal juncture could be seen 
an opening of the diverticulum Its orifice was irreg 
ular and jagged in outline measuring % ccnti 
meter m diameter \ Greenberg cysto urethro 
scope was then passed and the orifice of the divertic 
ulum was plainly visible One hundred and fifty 
cubic centimeters of 10 per cent thorium was al 
lowed to flow into the bladder through a catheter 
after which the patient was made to stand up and 



scrotal junction and containing two calculi treated by 
resection 

void During the process of voiding the end of the 
penis was squeezed and the diverticulum prompth 
filled with thorium An \ ray picture was then 
taken 

Operation was done by Dr Trontz on Januarv 5 
1920 The diverticulum of the urethra was excised 
I atient was placed in the lithotomy position and the 
diverticulum was filled by being injected with sterile 
water through the penile urethra An incision 2 ,/ 
inches in length was carried down the line of the 
median raphe to the diverticulum but neither tunica 
vaginalis was opened The diverticulum was then 
freed evacuated of its contents and dissected up to 
the orifice into the urethra which measured 3 4 of a 
centimeter The sac was then resected at its opening 
in the urethra and the urethra repaired A No 18 
soft rubber catheter was introduced through the 
penis and passed on into the bladder and the edges 
of the urethra were then brought into apposition 
over the catheter by interrupted sutures of No 28 
catgut The scrotal wound was approximated bv 
interrupted sutures of plain catgut and the opera 
tive area was drained Patient s stay in the hospital 
was complicated by influenza A catheter was al 
lowed to remain in 10 days and the wound healed 
except for a fistula in the penile urethra This was 
excised and the tissues brought together and over 
lapped over a No 18 soft rubber catheter After 
the withdrawal of this second catheter the patient 
was able to void his urine normally through the 
meatus of the penis 

Following discharge from the hospital he reported 
back to the Johns Hopkins Hospital at intervals 
over a number of months for dilatation of the urethra 
and the passing of sounds follow td by irrigations and 
then was lost sight of 
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I u r II t l ttr d the Brady Urological Institute 
J h H {kin Hospital December 17 1925 with 

II 1 1 , f . f , ncv and difficulty in urination 

in ral health had always been good Fifteen 

1 v lous to admission he had had gonorrhcea 
n I s nt illness began 5 > ears ago when he not ced 
lit Itv in oiding He went to his doctor v ho 
I j s und and ruptured the urethra This 

u t I Tt a\ asation of urine and finally the develop- 
11 a small unnarv fistula m the perineum 
'it r th tr atmcnt patient had increased difficulty 
in v iding and the fi tula in the perineum persisted 
, 'F lc , nc , es ercat difficulty throughout 

1 ination and a dribble of pus occurs frequently at 
1 01 urmat on Examination reveals that the 

I ati nt has had a syphilitic involvement of hi vocal 
M.i 1 dt dlirc ! tv 1S enc °untered in pas mg a 

tl r ueh ih £ * lC . an(1 SJ°\ cr aIong the ure thra 

t r ugh th st icture Marked periurethral indura 

II 1 P" nt around the site of the fistula He v as 

Riv n t o inj etions of neoarsphenami e prepar 

it rv to of ati n K * 

nr 0{ s r ,m° „. as Performed December 18 1925 by 
, , s ott The d rticulum was not recogm ed 
r.rhih IK | 3tl P The °P eratlon was undertaken 
vim in 1 of r ecting a str cture of the urethra 

, ,ns t | 1 u ”nary fistula in the pe meum The 
F . pl1 cd > n Penneal position and a fil form 
t hj 1 « d . through ^e largest of the penneal 
! A lt' „ 7 h » .‘v ous tract " as dissected free and it 
i th f ! l conncct ed with a second small 

“ s 1 1 and thls » n ‘urn entered the bulbous 

i U L l „" 1 i? rim ?! ctcr m £ront of the triangular 
1 n Ierc thc operator encountered a round 
hard s mi fluctuant mass which proved later to be a 
hverticulum of the bulbous urethra The dtverticu 


lum was 2 centimeters m its greatest diameter and 
contained two well formed calculi The sac with 
the stones included was excised Following thi the 
stnetured area in the urethra was resected with the 
exception of a narrow strip of mucous membrane 
representing the anterior wall of the urethra \ 
catheter was pas ed through the urethra and laid 
against this narrow strip of mucous membrane con 
stituting what was left of the dorsum of the urethra 
The tis ues on either side were then brought up and 
closed over the catheter by a running continuous 
stitch of plain catgut This closed the defect in the 
posterior \ all of the urethra caused by resection of 
the stricture and al 0 by excision of the diverticu 
lum A small pack was necessary to control bleeding 
from the bulb The skm was loosely closed with 
silk The postoperative convalesence v as eventful 
The pack was removed the second day after opera 
tion Catheter was irrigated frequently and re 
moved in 9 days postoperative The patient then 
voided a full stream through the pem only a f w 
d op leaking through the perineum The ne\ 1 ) 
formed ur thra \ as dilated and the small fistula 
promptly healed He was discharg d from the 
hospital and could then void a good stream through 
the meatu without anv perineal leakage The e 
v as no dysuria and the urine had cleared up under 
bladder instillat ons Closure of the diverticulum 
in th s ca e was eff cted by lapp ng the surround 
ing tissue over a soft rubber catheter placed through 
the u ethra 

Following hi discharge from the hospital the 
patient reported back to the Johns Hopkins Hospital 
Di pensary for dilatations of the urethra with 
sound There was no penneal leakage he was 
voiding a good stream Fatie t left the city and has 
not been heard from subsequently He did not re 
turn to have his syphilitic condit on treated 
Case 9 C E- G BUI 16665 aged 6 S wa5 
admitted October 11 1927 to the Brady Urological 



McKAY AND COLSTON DIVTRTICULA OV THE MALE URETHRA 


59 


Institute Johns Hopkins Hospital with the com 
plaint of difficulty in urination I amily history and 
past histor> were negative IIis present illness dates 
back to 52 years ago when the patient while mastur 
bating placed a straight pm in his urethra The pin 
slipped aw a) and in manipulations during the efforts 
to recover it the pin stuck through his urethra and 
he was unable to remove it The end of the pin 
however did not perforate through to the skin 
\ftcr the remarkable time of 32 years had elapsed 
while riding a bicycle he felt pain in his posterior 
urethra and going to his family physician the pin 
was removed from the skin posterior to the urethra 
It was thickly encrusted with lime salts according to 
the patients statement Iollowing this removal of 
the pin he had continuous difficult) dysuna and 
Inbbling at the end of urination Several abscesses 
developed near the site where the pm was removed 
He was treated elsewhere b> the passing of urethral 
sounds but at time of admission to the hospital 
great difficulty was experienced in unnation and 
evidently quite an amount of stricture of the urethra 
was present At time of admission he was able to 
force out only a few drops of urine at a time and this 
was done with great difficult) The physical exam 
ination save for the local urinary condition was 
essentially negative 

Operation was done October 20 1027 b) Dr 
Colston and Dr McKay Gas ox)gen ana:sthesia 
was used An incision was made around the bulbous 
swelling on the ventral surface of the penis Skin 
and subcutaneous tissues were dissected off of a 
fluctuating swelling which connected with the urc 
thra The swelling proved to be a diverticulum 
which was mobilized freed dissected down to the 
urethra and easily excised at its junction with the 
urethra A purse string suture of No 1 plain catgut 
was taken around the periphery of the defect in the 
urethra and as the pursestring was pulled tight the 
stump of the diverticulum remaining was inverted 
into the urethra Reinforcing mattress sutures of 
plain catgut were taken bringing the surrounding 
tissue over the line of closure in the urethra Skin 
and subcutaneous tissues were closed with sutures 
of fine silk The method of closure in this case is 
almost identical with that which is shown in Figures 
13 and 14 

A histological section of this diverticulum showed 
it to be lined with epithelium placed upon a fibrous 
base of connective tissue There was considerable 
infiltration of the fibrous tissue with leucocytes and 
a few mononuclear cells showing a long persisting 
site of infection 

Convalescence was uneventful with vet) little 
febrile reaction The catheter was kept in the 
urethra 10 da>s and was then removed Following 
the removal of the catheter there was some urinar) 
leakage during voiding through the incision on the 
ventral surface of the urethra He was given a course 
of treatment with sounds and urethral irrigations 
and as a result of this the urethral wound granulated 
nicel) and has completely healed 


The patient was seen 6 months after operation 
He was voiding a good stream and was entirely 
relieved of his s>mptoms 

Hus case demonstrates a diverticulum 
formed b\ perforation of the urethra with sub 
sequent abscess formation and a stricture of 
the urethra forming anterior to the site of the 
div crticulum 

C\sn 10 I S V BUI 12332 aged 69 years 
was first admitted to Brad) Urological Institute 
Johns Hopkins Hospital April 8 1Q24 with s>mp 
toms and ph) steal signs of prostatic hypertrophy 
Examination b\ Dr Charles Bidgood revealed a 
large benign prostatic h> pertroph) A perineal pros 
tatcctom) was performed by Dr Bidgood April it 
1924 I aticnt s convalescence from this operation 
was uneventful The wound was completely healed 
25 days postoperative Faticnt discharged from the 
hospital as well with slight amount of incontinence 
He returned to the hospital September 8194 com 
plaining of a tumor appearing in the perineum dur 
mg the act of voiding Soon after the patient had 
completed the act of voiding this tumor would 
disappear from the perineum Examination of 
perineum by Dr Aoung showed well healed prostatic 
scar Upon straining a bulging mass appeared at 
the apex of the prostatectomy scar protruding for a 
distance of 2 centimeters above level of the skin 
Rectal examination revealed damage to the tn 
angular ligament By means of the posterior evsto 
urethroscope the orifice of the diverticulum could 
be seen between the margin of the external sphincter 
and the verumontanum This orifice of the diver 
ticulum corresponded to the point at which the mem 
branous urethrotomy was done at the time of the 
previous perineal prostatectomy A cystogram was 
taken and showed relaxation of the internal sphincter 
and a urethral diverticulum connecting with the pos 
tenor urethra 

Operation was done by Dr Aoung September 
11 19 4 Caudal anesthesia was used— 25 cubic 
centimeters 2 per cent novocain and 10 minims of 
adrenalin were injected The urethral diverticulum 
was excised and the urethra closed at the neck of the 
sac by purse string suture with mattress sutures to 
reinforce the area The skin was partially sutured 
with drainage on the right side The mode of ap 
proach and the operative manipulations are the same 
as shown in figures 13 and 14 A No i8catheter was 
used to drain the bladder at the same time a repair 
of the external sphincter was done 

The patients postoperative convalescence was 
uneventful The wound promptly healed and he was 
discharged in excellent condition voiding a good 
stream with some incontinence The urine was un 
infected 

In a follow up examination of the patient 3 years 
after operation we find a disappearance of the di 
verticulum the penneal fistula completely healed 
but some slight incontinence of urine still present 
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tnd tlu thtr p nntal lithotom\ 

OI t R VTIOSS 

l no tape f lptration ha\e been cm 
ploxetl in tht tri itmtnt of Case 9 and 10 


fjpe 1 Resection of the dncrticulum 
I his is performed in a cr> much the same man 
ner as is houn in I igures 13 and 14 I nci ‘ on 
1 made o\er dncrticulum through the skw 
and subcutaneous tissues I he dnerticulum 
1 then freed bj sharp and blunt di ection 
It 1 re ected close to its entrance into t e 
urethra and the stump of the dncrticulum 1 
turned into the urethra ba a purse string su 

ture in\en much the same manner that one 

turns in the stump of the a ermiform appendn 
\ reinforcement of the purse string suture 1 
effected b\ the bringing of the surroundin 
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Iig 14 a Purse string uturc around onfceofdi erticulum b Purse string pulled 
tight \djaccnt ti sue pulled over bj mattress suture for reinforcement c Stitches 
tied closing diverticulum d Skin closure ( \ftcr \oung and bhivv ) 


tissues o\ er b> means of mattress sutures The 
bladder is drained b> an inl>ing catheter 
through the urethra the operativ e area is not 
drained but skin and subcutaneous tissues 
are closed by fine silk or silv er clips 

Tjpe 2 Converting cavity of diverticulum 
and of prostatic urethra vv ith one ca\ ity This 
type of operation is applicable onl> to those 
diverticula which are found m the posterior 
or prostatic urethra It consists simply of a 
perineal or suprapubic approach with the idea 
of removing the roof from the diverticulum 
present and converting the cavitj of the di 
v erticulum and the cavity of the prostatic 
urethra into one common cavity This in 
sures proper drainage of the urethral divertic 
ulum and also obviates the obstruction to 


urination that the filling of such diverticula 
sometimes produces 

An anal} sis of the 10 cases reported shows 
that 7 were treated b} operative procedures 
i was treated by the injection of silver nitrate 
and 2 refused treatment Onl> one was com 
plicated b> stone 

Of the 7 patients operated upon 5 were 
treated b> means of a complete resection of the 
sac followed b> closure of the defect in the 
urethra ov cr a soft rubber catheter In 2 the 
roofs of the diverticula were dissected awav 
thus creating a common cavity between the 
urethra and the fundus of the diverticulum 
One should note that the diverticula in these 
_ cases were in the posterior urethra and in 
these locations such a procedure is feasible 
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I c< \u t of On prt tnceof the prostate These 
li\trticuli were al o shallow and the com 
ni n caxitx irt itt 1 b\ di ection drained well 

I h nt ca e treated b\ applications of 
tlx «. r nitritt through an endoscope improxed 
i tht t\i tin*, infection cleared up and be 

ui t tlit. nine 1 tht diverticulum was wide 
ut I k itnt Inina c wa upphed 

( It the tix e p itients treated bv re ection 
I u, i m 1 141 in 4 the dix erticula occurred 
m ih inkri >r urethra and in one in the 
p tin r urethri ju t behind the external 
phuuti r I he method used to close the defect 
m th urithn liter the resection is complete 
1 mul tr in ill ca c to the one illustrated 
111, 1 mil 14I 1 he mucous membrane of 

ih < nil t t turned into the lumen of the 
ur thn bx mean of a purse string suture of 
1 1 11 n 1 it„ut a method similar to that used to 
1 in Tt tht tump of in appendix \ soft rub 
1 r ithttcr about No ib T is placed in the 
vmthn \ thi h laxcr of surrounding tissue 
1 then Ir iw n ox cr the point of closure for re 
mi r umnt and the subcutaneous tissues and 
km ir tl ed 1 he e itheter should be kept 

II p n m 1 111 situ for 10 daxs or 2 xxeeks if 
t 1 ntil well In some cases subsequent 
hi it Hi n ire nut arx 

l X 1 X 1 \K\ VXD CONCLUSIONS 

1 Dilititi n it the normal structure of 
th pt ten r urethra from distal unnarx ob 
tru Inn nrn produce pscudodix erticula 
Dixertuuhot tht po tenor urethra ma> 
imulite \erx elo elx posterior urethritis and 
xerum ntamti 1 rtquentlj the so called 

1 xu if neura thenu xndrome is pre ent 
In nn ei e the tilling of a dixertic 
ulum luruu mietuntion acts in a xalxular 
m inner t \ r luet unnarx obstruction 


4 Shallow dix erticula of the po ten r 
urethra are best treated bx the remoxaU* 
the tissues between the dixerticulum arl 
urethra to make one caxit\ 

5 Other dix erticula are be t treated b\ 
resection repair of the defect m the urethra 
and the use of a retention catheter in thciirc 
thra to drain the bladder until heahn takes 
place 

\\ 1 h t th nit Dr Hush II \ R for th u-< [ 

ha d illu tin \\ e 1 h to Ih 1 1) 
lot nd Scott f r th ir 1 lud il c s 
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THE DIAGNOSIS AND TREATMENT Or STERILITY DUE 
10 DISEASES Or THE TALLOPIAN TUBES 

With \ Rrurw or Tiir Liter mure and Bibliografiiv 
IirNP\ SCHMIT7 MD r \CS Cmcvco 

I lh D p tm l f fj ec I g) Lo> 1 U ty School f M d d M cy d Cook C ty Ho p l 1 


O BSTRUCT ION of the fallopian tubes is 
1 frequent cause of stcnlitj If the 
character and mode of the causati\e 
infection are known and palpation reveals the 
presence of pathological changes then tubal 
occlusion is rcadilj diagnosed If the causa 
ti\ e factors are obscure and the local changes 
are not manifest on palpation then the dng 
nosis is \er> difficult and surgical correction 
in man> such cases will gi\e unsatisfactor} 
results 

The introduction of pneumoperitoneum, 
perutenne tubal inflation and h} sterosalpm 
gograph} has markedly impro\ ed the means 
of diagnosis in g> nccologic cases Explorator> 
laparotom) is no longer justifiable or neces 
sar> to make a diagnosis of sterility due to 
tubal obstruction Surgical intervention is 
indicated in the presence of clcarl} defined 
pathological changes in the tubes and such 
changes may be demonstrated b> means of the 
new methods of diagnosis Salpingostomy 
resection of the isthmic portion and reimplan 
tation of tubes into the uterine cornu and 
autogenous ovarian implantations into the 
uterine cavity after having been considered 
almost without value as so few pregnancies 
followed the surgical correction of tubal ob 
struction are again being considered as to 
their therapeutic value More exact pre oper 
ativ e diagnosis and the use of perutenne tubal 
inflations may help to produce improved re 
suits in the surgical treatment of tubal occlu 
sum 

In our clinical work a good deal of attention 
has been given to the newer diagnostic and 
therapeutic methods for the relief of stcriht) 
due to tubal obstruction W r e have given 
special consideration to the literature of the 
entire subject to demonstrate the evolution of 
the new diagnostic and surgical measures 
Pneumoperitoneum tubal inflation and h>s 
terosalpingograph} and the surgical methods 


of correction of tubal obstruction will be con 
sidcred from the historical and clinical side 

PNEUMOPERITONEUM TUB\L INFLVnOV \ND 
HVSTERO 5 \LPINGOGRAPH\ — HISTORIC VL 
ASPECT 

In 1902 Kelling inflated the abdominal 
cavity with filtered air and then inspected the 
organs through an ordiriarv c>stoscope I his 
was probablv the first attempt to add to the 
diagnostic methods of abdominal diseases the 
procedure of visual examination through pneu 
moperitoncum Jacobaeus in 1910 Orndoff 
(73) in 1920 and Sterner in 1924 described 
similar procedures Orndoff used not onl> 
direct vision but added X ray observations to 
this procedure of cndoscop} The method has 
been termed ccchoscopy, laparoscopy pen 
toneoscop} and abdominoscop} , respectively 
b> these w nters 

In 1913 W r ebcr inflated the abdominal 
cavity with ox>gen or air and subsequent!} 
made X ray examinations Rautenberg in 
1914 and Goetze in 191S made similar in 
vestigations The latter discussed the appli 
cabihty of the method to diseases of the pelvis 
m women, with the patient in the knee chest 
position Stewart and Stem in 1919 placed 
the patient in the Trendelenburg position 
produced pneumoperitoneum and then took 
X ray pictures of the pelvic organs The} 
were able to depict the female pelvic organs in 
health and disease and to diagnose pelvic 
tumors adnexal inflammatory tumefactions 
and so forth Orndoff (72) LeWald Peterson 
(75) Sante (93) Zwaluwenberg Carelli and 
others published valuable contributions de 
scribing improvements in the technique and 
emphasizing the diagnostic importance of the 
procedure Goetze Peterson (75) Wmtz 
and Stem and Arens deserv e special credit for 
their exhaustiv e studies of pneumoperitoneum 
and roentgenography in pelvic diseases 
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through them the method has become a 
valuable diagn > tic procedure in gynecology 
and ob tetnc 

C ary in 1914 demonstrated the patency of 
the falkpian tube by the injection of a solu 
tton of tolhrgol thn ugh the utenne cavity 
into the tube The \ ray picture taken 1m 
mediately enable 1 the author to recognize 
pitenev of one and obstruction of the other 
tube He \\a impressed with the new diag 
n >stic method a it rendered unnecessary ex 
pi >rator\ lap irotomies in cases of suspected 
<lo urc of the fallopian tubes without pal 
pat >r\ findin r I ubin immediately began to 
u c the method How c\ er it appears that the 
medic il profe sion did not recognize the true 
\ due of dpingography It is interesting to 
inte that Stone in 1896 injected sublimate 
< lution through the cervix into the utenne 
t ub during laparotomies to demonstrate ob 
t rue tic n in the lumen He later used tine 
lure < f ndine 

I he method of salpingography had passed 
mt > < bhvion when Rubin (87) in 19 o pub 
li lu 1 I11 ib crvations on The Non Oper 
itivt Determination of Patencv of the Talk) 

] un lube b\ Inflation of Owgen Through 
the ( ervix reporting 55 cases without any 
untow ml re ults The technique was rapidly 
improved indie itions and contraindications 
were determined the diagnostic value was en 
han cd b\ ob erving various signs such as 
pclue pun shoulder pain pneumopentone 
um and so forth The diagnostic procedure 
received wide recognition Those interested 
ire referred 1 1 references 1 6 10 13 18 19 
i z 40 sG f>5 70 76 83 84 89 and 
()S 

\erv n however the method of filling 
the utenn tubes with an opaque emulsion and 
takm„ \ riv picture atterward was revived 
lhe revivil apptared to be attributable to 
two t ret ir 1 1 ) the re ults of tubal gas infla 
tion dil not alwavs agree with the bioptic 
lindin„ diinn e peration ( ) the exact loca 
tion of the tubal ob t ruction could not be dt 
termined Curti had already adv 1 ed the in 
rtatt m of the tubes through the abdominal 
tubal o tium during laparotomv It is ev ident 
that a Ingno tie method which would enable 
one to lot ite the ite of the obstruction be 


fore operation would improve pro nosisanl 
treatment Kennedy (49) m 1923 remtro 
duced salpingography in order to determine 
before operation the location of the ob true 
tion He used a o per cent aqueous solutnn 
of sodium iodide to fill the uterine cavitj and 
tubes and made immediate examinations ruth 
the \ rav s Kennedy for instance found 
that in about 30 per cent of the cases the tuba! 
obstruction was in the isthmic portion For 
dvhe ( 4) Fraenkel (26) Schober William 
and Reynolds Cotte and Bertraud (14) Iserr 
ell Randall and others have investigated the 
method and contributed to the high develop 
ment of the technique Salpingo 0 raph\ has 
been combined with pneumoperitoneum bv 
Stein and Arens and by Jung and Schirmer to 
improv e diagnostic findings The study of the 
anatomy of the intramural portion of the 
uterine tubes by salpingography w is reported 
bv Remberg and Arnstam while isthmospasm 
and tubal pen stalsis w ere 1 nv est igat ed by Rubm 
(91) with gas inflation and the kymograph 

DIAGNOSTIC ASPECTS 

Tubal inflation salpingography and pneu 
moperitoneum are recognized procedures m 
gynecologic dngnosis and arc indicated as 
follows (1) Per uterine tubal air inflation 1 
used to test m the absence of palpatory find 
ings the patency or non patencv of the tubes 
if potenev of the male partner has been assured 
and the patient is desirous of offsprin (2) 
Salpingography is used to locate the site of ob 
struction The operative methods to be u cu 
can thus be determined before operation (3) 
During operation the patencv or non patencv 
of the uterine tube may be tested with peruter 
me gas inflation through the cervix and after 
operation the results of salpingostomv tub 3 l 
resection and implantation may be investi 
gated by gas inflations repeated at 10 day 
intervals (4) Pneumoperitoneum evcntualh 
combined w ith alpingography is employ ed to 
make a differential diagnosis in ob cure pelvic 
and abdominal conditions as earlv pregnancy 
ovanan cysts myoma polyps inflammatory 
tumefactions retroperitoneal tumor and so 
forth , 

The method are contra indicated (1) in the 
presence of amenorrhcca unless pregnancy can 
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be absolutclx excluded (2) In the premen 
strual phase as the endometrium is then thick 
ened and max tcmporaril} obstruct the liter 
me tubal ostium or endometrial shreds max 
be forced into the pentoneal caxit} (3) In 
the presence of uterine ha.morrhagc for utcr 
me contents such as endometrial or cancerous 
shreds maj be forced through the tubes into 
the pclxic caxitx or air max enter the blood 
stream through the open blood vessels Air 
has been prox cd to be dangerous and to cause 
air emboli xxhile oxxgen and carbon dioxide 
forced into the blood x esscls arc deemed harm 
less as the> are rapidlx absorbed b> the blood 
corpuscles (4) In acute and subacute infee 
tions of the genital tract air inflation and 
hpiodol inj ections must no t be used unless the in 
fection has subsided as determined bx the tern 
perature the lcucocx tic and differential leuco 
c> tic count and the sedimentation test all of 
which should remain normal after repeated 
local examinations or manipulation especially 
near the menstrual period Profuse purulent 
leucorrhcca and extensixe chronic cerxicitis 
with profuse secretion also should be treated 
and cured before these diagnostic tests are 
undertaken (5) In serious organic diseases of 
the heart the kidnejs the lungs metabolic 
disturbances adiposity , and the l>mphatic 
state for the use of pneumoperitoneum ncccs 
sitates the use of large amounts of gas The 
small amount (5 to 10 cubic centimeters) of 
gas or hpiodol used in inflation and salpingog 
raphx are of course without danger 

The results of tubal inflation ma> be desig 
nated as plus (+) if tubes are easily perme 
able to a pressure of 40 to 100 millimeters mer 
cur} as plus minus (± ) that is doubtful if 
the air passes onl} slowly xxith a pressure of 
100 to 150 millimeters mercury and as minus 
( — ) if the tubes are closed to pressures of 150 
to 200 millimeters mercury 

The technique of perutenne tubal inflation 
and the introduction of hpiodol is x er> simple 
The instrument used is shown in Figure 1 It 
contains the modifications suggested bx Tur 
mss Gladstone and Miles The instrument 
is self retaining ind has a three x\a> stopcock 
to manipulate constant pressure if desired We 
use air exclusively and have never observed 
an} untow ard result The patient is placed on 



a cjstoscopic table provided with a Buck} 
diaphragm If the Rubin test prov cs doubtful 
or negative then a salpingograph} is added 
immediate!} to determine the site of the ob 
struction The Y shaped connection is re 
moved from the cannula and a rubber bulb 
S}nnge cont uning 10 cubic centimeters of 
hpiodol is attached The oil emulsion is in 
jeeted slowl} As soon as the patient com 
plains of pain the stopcock is closed and the 
\ ra} picture taken After an interval of 5 to 
10 minutes another 'V ra} exposure is made 
The same procedure is emplo}ed after opera 
tions to test the result of operatix c corrections 
of tubal obstructions Pneumoperitoneum is 
onl} rarel} neccssar} in the diagnosis of stcnl 
it} due to closed tubes without palpable 
changes and has been omitted from descrip 
tion Other conditions that ma} be deter 
mined with the newer diagnostic methods 
also have not been considered If tubal in 
flation is positix e then salpingograph} is un 
neccssar} 

It is of importance to note that tubal mfla 
tion and salpingograph} should be repeated at 
an interval of a week or a month if negative 
results are obtained At a subsequent exami 
nation patenc} of the tubes ma} be found 
One also should remember that such examina 
tions should be made m the postmenstrual 
period In the premenstrual period the h}per 
trophic endometrium might obstruct the uter 
me tubal ostium The diameter of the normal 
lumen of the intramural portion of the tube 
measures from o 8 to 1 millimeter according to 
Zorn The second \ ra} picture taken 5 to 10 
minutes after the oil injection will often show 
the diagnostic spill of the oil emulsion while 
the first \ ray picture ma} exhibit the oil con 
fined in the tubes It also appears that the oil 
surrounds the ampullary portion of the tube 
just as the blood accumulates around the 
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ampulla in tubal abortion The presence of 
oil in the free pelvic cavity probably rcpre 
sents a \iolcnt contraction or peristalsis or 
aspiration of the uterine tubes 
The results of salpingography are dcpicte<l 
in Figures 2 to 7 The legends describe their 
diagnostic imports 

SURGICAL TRE\TMEP»T 
The surgical methods for the relief of tubal 
obstruction maj be divided into (1) calpin 
gostomy (2) tubal resection and reimplanta 
tion into the uterine cornu and (3) autog 
enous ovarian transposition 
Salpingostomy Salpingostomy consists in 
freeing the tube from adhesions and making a 
new abdominal tubal ostium A Martin rec 
ommended the operation in 1889 In 1895 he 
reported 65 operations with two pregnancies 
in 47 case that w ere follow ed up Gouilhoud 
considers the desire for offspring an indication 
for salpingostomy if the stcrilitv is due to 
dosed tubes Gelihorn states that the opera 
tion is justifiable in tubal occlusion from tubal 
pregnanev chronic appendicitis hvdrosal 
pmx and hrmato alpinx The mucosa of the 
uterine tubes should be normal Hence gon 
orrhoeal and tuberculous salpingitides contra 
indicate operation Pcrisalpingitides give a 
better end re ult than endosalpmgitide Dud 
lc\ ( o) Kehrer Poscnstem Gelihorn 
Loehnberg Bullard Child Seitz Jolles 
Nuernbergcr Strassmann Bjorkcnheim Hirst 
Mazer Hitter Unterberger Heimann Is 


bruch and Curtis among others ha\c re 
ported pregnancies after salpingostomy 

The percentage of relief from sterility mav 
be obtained from a study of the number of 
patients who became pregnant after salpm 
gostomies (Table I) 

The percentage of cures is therefore S 36 
Evidently a great number of tubes do ed 
again after the operation or the obstruction 
in the intramural portion was not recognized 
during operation or a badly diseased tube was 
not remo\ ed Rey nolds expressed the opinion 
that if one tube presents a mild salpm 0 iti 
that is a closed tube without much chan e 
while the other tube remains normal the 
woman is invariably sterile To insure con 
tinuation of patency after salpingostomy ‘sell 
heim (99) uses a twig of heavy catgut placed 
m the tube and tied to the abdominal ostium 
Traenhel (27) and Rosenstcm denv the ad 
usability of performing salpingostomy if tubal 
pregnancy has prev iousl> occurred unless the 
patient has been advised of the danger of a 
recurrence of tubal pregnancy Kubin and 
others advise repeated tubal inflations at ten 
day intervals following the operation to pre 
vent adhesions and dosure of the abdominal 
ostium 

The statistics w ere obtained from cases oper 
ated on before improv ed methods of diagnosi 
were introduced in gynecology Whether the 
newer methods of pre operative diagnosis of 
the site of obstruction or the postoperative 
control of the plastic operations on the tube 
will improve the results must be determined 
by future reports 
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Resection of the tsthmic portion of the uterine 
lube Tubal resection and reimplantation in 
the uterine cornu are indicated when the sal 
pingogram shows occlusion in the intramural 
and isthmic portions of the uterine tube If 
closure of the abdominal ostium co exists then 
salpingostomy should also be done Strass 
mann (no) should be given credit for the 
fact that he decided on the operation after 
salpingography though Watkins in 1899 had 
performed the operation and the patient be 
came pregnant afterward Shaw reported a 
similar operation in 1921 and the first full 
term pregnane} after such an operation in 
1922 Since then Nowak Unterberger and 
Strassmann also reported full term pregnan 
cies To safeguard maintenance of the lumen 
after the operation Kennedy inserts a carg>le 
membrane hardened in alcohol for 48 hours 
from one abdominal ostium through the tubes 
and uterine cavity and out through the oppo 
site tube The membrane is 40 centimeters 
long and 3 centimeters wide Sellheim uses a 
special trephine The instrument is not neces 
sary in the operation as a sharp scalpel will do 
as well Tubal resection and implantation 
into the uterine horn may also be indicated 
after remov al of a cornual m> oma after preg 
nanc> m the intramural and isthmic part of 
the uterine tube and after tubal sterilization 
for therapeutic indications to re establish the 
tubal lumen 


Tig 4 Same patient as shown m Tignre 3 after implan 
tation of left tube and opening of abdominal ostium of 
rigl t tut e Taken December 28 1927 

Oiianan transposition The transposition of 
half an ovary left in contact with the normal 
blood and nerv e supply to the corresponding 
uterine horn according to Estes or the implan 
tation of the whole ov ary left connected to the 
normal nerve supply into the uterine cavity 
as adv lsed by Dudley Tuffier Bell Sellheim 
and others and ov arian grafting as performed 
by Morris arc indicated for the relief of stenl 
lty due to the absence of both uterine tubes 

The transplantation of autogenous homo 
geneous and heterogenous ovarian tissue has 
interested the medical profession for many 
years Animal experimentation carried on by 
Knauer Grigoneff Schultz Ribbert Her 
litzka Toa McCone Halban Dick and Cur 
tis Dederer Kross among others withautog 
enous homogeneous and heterogenous ovarian 
tissue have demonstrated that autogenous 
grafting and transposition are the best meth 
ods of maintaining menstruation and assuring 
future pregnancies 

Franklin H Martin (58) has investigated 
the clinical value and elaborated on the oper 
ative technique of ovarian transplantation and 
has published a most exhaustive literary re 
view of the subject He states that it is a justi 
liable operation to conserve menstruation and 
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) p 5 Same pat nt h > r gu e 3 but tak n 
nut 1 t than I igu c 4 The od pi 1 n w e pci! <1 
t th tul a dpi t> 


to promote future pregnancies although but 
fiw pregnancies have been recorded Instead 
of trin planting ovarian tissue into the ab 
domiml wall to preserve menstruation Tuf 
her transpo cd the whole or part of the ovarv 
till in contact with the normtl blood supph 
into the uterine cavitv to assure future con 
uption Chilfant Panhow and Bell agree 
with these investigators References j 21 
S 19 55 77 and 101 contain ob erv itions 

pertaining to the various phases of ovarian 
Iran plantation 

Pregnanues after ovarian grafting have 
been reported b\ Polk Morns (66) I rank 
Dudlev Storer Cambridge Sippcl Estes 
Gcllcrt and others Estes states that the 
pre ervation of ovarian tissue and the place 
ment of the latter that ripe ova ma> find 
entr met into the uterine tav ltv is the dut\ of 
even surgeon who must operate on the in 
ternal generative organs of a >oung woman 
Condition po lble for fertilization md pre„ 
ninev mw be brought about if functioning 
ovarian stroma be implanted upon the mu 
cous lining of the uterus dirtctlv over the in 
ner opening of one or both uterine tubes in the 
horn of the uterus \\ ithin 20 v ears he saw 
tiv c pregnancies m 45 follow up cases or ti 11 


per cent 1 he results compare f ivorabl) with 
those obtained with salpingo tomt It 1 0/ 
interest to note that Sippcl tran planted active 
ovarian tissue from one woman to another 
having inactive ovaries and obtained three 
subsequent pregnancies 

DISCUSStON 

1 he treatment of stenhtv caused b\ clo ure 
or absence of the fallopian tubes dc erv cs our 
earnest attention T he desire of a sterile wife 
mated to a potent husband to bear off pm 
and to submit to inv measure to attain that 
end should be heeded 1 he new er method of 
gv necologic diagnosis namelv pneumopen to 
neum perutenne tubal inflation and h> tcro 
salpingographv have created renewed in 
t crest in the surgical treatment which 1 now 
earned out on a more scientific basi la 
tients whose fallopian tubes have been do ed 
b\ peritubal inflammations —such as appen 
dicitis and parametritis- patients with extra 
uterine pregnanc> with mvoma an l tho c 
who have had sterilization operations per 
formed will probiblj react better to surgical 
corrections than will those who are sufTcnn 
from endosalpmgitis due to gonorrhoeal tuber 
culous and optic infection In the former 
group the mucous membrane of the tubes nu> 
remain intact while in the latter group the 
mucosa maj be damaged to a great extent 
\\ e hav c frequentlv observ cd that the frccin 
of adhesions in the patient with pensafpm 
gitis also opens the almost intact timbnated 
extremitv of the oviduct The minv reports 
in the literature on the urgicaf treatment of 
tubal closure for steriht) which have been 
made since the introduction of the newer 
method of diagnosis give evidence of the 
great intere t in the que tion The treatment 
of female stenlit) has not been satisfactorv 
If the 1 3 per cent of cases of steriiitj cau cd bj 
tubal obstruction are followed bv a greater 
number of conceptions after surgical rc ection 
than prevailed before the new era then the 
efforts described hav e been w ell pent \ care 
fu! follow up of the cases is the onl 5 means to 
settle the v alue or u cle> nes of the pH be 
operations devi cd During the list 'car, 
afptngoslomic and 3 tubal re ection with 
induction into the uterine horn were done m 
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Tig 6 Same patient as in Ti^urc 3 taken one da> later 
than Figure 5 The iodine oil 1 now freelj di tnbuted 
throughout the pchi 


Tig 7 Same patient as shown in Figure 6 but taken 6 
da\ later It show the lodipin still pre ent in the pelvic 
eav it> 


our clinic The operative procedures were 
predetermined from thehy stcrosalpingograms 
Controls after operation with tubal inflations 
were positive in onl> 4 cases Pregnancies 
hav e so far not been reported 

SUMVIARX AND CONCLUSIONS 

1 The historical and clinical aspects of 
pneumoperitoneum perutcrine tubal infla 
tion and hy sterography hav e been giv en and 
the technique described These procedures 
enable the surgeon to make a correct diagnosis 
of the obstruction and to determine the site 
of the lesion 

2 The historical development of plastic 
operations on the tubes and ov aries for the re 
lief of sterility has been discussed and the 
technique of the operations giv en 

3 If a patient whose husband has been 
prov ed potent desires to bear offspring opera 
tion is indicated to restore the lumen of ob 
structed tubes or m the absence of the tubes 
to transpose the ovary into the uterine cavity 
or cornu 

4 The patency of the reconstructed uter 
me tubes may be maintained by the insertion 
of twigs of catgut or cargyle membrane into 
the tubes and by air inflations repeated ev ery 


10 days and ev entually controlled by hyster 
ographv following the operation 

5 The possibility of conception after such 
operations has been shown by many reports 
from the medical literature 

6 The w nter expresses the opinion that the 
newer methods of gynecologic diagnosis have 
created renewed interest in the surgical cor 
rection of tubal obstruction and established a 
more scientific basis for such procedures 
Careful selection and follow up of cases are 
the only means which will enable us to judge 
whether or not such treatment is justifiable 
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to prom )tc future pregnancies although but 
few pregnancies ha\ e been recorded Instead 
if transplanting ovarian tissue into the ab 
diminal wall to pre cr\e menstruation Tuf 
her transpo ed the whole or part of the o\ar\ 
till in contact with the normal blood suppl} 
into the uterine ci\it\ to assure future con 
ception C halfant Pankow and Bell agree 
with the c investigators references 3 21 
> >0 s;, ho 77 anti 1 01 eontain observations 
pert umng to the various phases of ovarian 
Iran plantation 

Ircgmmtt after ovarian grafting have 
been reported b\ Polk Morris (66) Frank 
Dudlcv ^torir Bambridge Sippel Tstcs 
( cllcrt and others Estes states that the 
pre erv ation of ov anan tis ue ind the place 
ment of the latter that ripe ova may find 
entrance into the uterine cavitv is the dut\ of 
even urgeon who must operate on the in 
ternal generative or^an of a voung woman 
t ondition po lble for fertilization and preg 
nanev ma\ be brought about if functioning 
ovarian troma be lmplantcel upon the mu 
cou lining of the utcru directlv ov ct the in 
ncr opening 1 f one or both uterine tubes in the 
horns of the uteru \\ ithm o \ ears he saw 
iiv e pregnancic in 4 3 follow up cases or 11 11 


per cent 1 he results compare favorable with 
those obtained with salpingostomy It 1 0 f 
interest to note that Sippcl transplanted active 
ovarian tissue from one woman to another 
having inactive ovaries and obtained three 
sub equent pregnancies 

DISCUSSION 

The treatment of sterility caused by closure 
or absence of the fallopian tubes deserves our 
earne t attention The desire of a sterile wife 
mated to a potent husband to bear off prin 
and to submit to anv measure to attain that 
end should be heeded The new er method of 
gynecologic diagnosis namelv pneumopento 
neum perutenne tubal inflation and hystero 
salpingo°Taph\ have created renewed in 
terest in the surgical treatment which 1 now 
carried out on a more scientific basis Ta 
tients whose fallopian tubes havi been closed 
by peritubal inflammations- such as appen 
dicitis and parametritis— patients with extra 
uterine pregnancy with myoma and tho c 
who have had sterilization operations per 
formed will probably react better to surgical 
corrections than will tho c who arc sufferin'’’ 
from cndosalpingitis due to gonorrhoeal tuber 
culous and septic infection In the former 
group the mucous membrane of the tubes ma\ 
remain intact while in the latter group the 
mucosa may be damaged to a great extent 
\\ e hav e frequently obscrv ed tint the freein 
of adhesions in the patients with pen alpin 
gitis also opens the almost intact fimbriated 
extremitv of the oviduct The many report 
in the literature on the surgical treatment of 
tubal closure for stenlitv which have been 
made since the introduction of the newer 
method of diagnosis give evidence of the 
great interest m the question The treatment 
of female sterility has not been satisfaction 
If the 15 per cent of cases of stenlitv caused by 
tubal obstruction are followed by a greater 
number of conceptions after urgtcul re ection 
than prevailed before the new era then the 
efforts de cribed hav e been w ell pent \ care 
ful follow up of the cases is the only means to 
settle the value or usclcs ncN of the pla « c 
operations devised Dunng the last ' ea ^/ 
salpingostomies and 3 tubal resections wi 
induction into the uterine horn were done in 
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Tig 6 Simcpati ntasinFi urcj taken one day later 
than I i urc 5 The iodine oil 1 now freely di tnbuted 
throughout the peKis 



Tig 7 Same patient as shown in Tigurc 6 but taken C 
day later It show tl c iodij in still pre ent in the pelvic 
cav it> 


our clime The operative procedures were 
predetermined from the hy sterosalpingograms 
Controls after operation with tubal inflations 
were positive in only 4 cases Pregnancies 
hav e so far not been reported 

SUMMARY VND CONCLUSIONS 
i The historical and clinical aspects of 
pneumoperitoneum perutenne tubal xnfla 
tion and hy sterography hav e been giv en and 
the technique described These procedures 
enable the surgeon to make a correct diagnosis 
of the obstruction and to determine the site 
of the lesion 

The historical development of plastic 
operations on the tubes and ov aries for the re 
lief of sterility has been discussed and the 
technique of the operations giv en 

3 If a patient whose husband has been 
proved potent desires to bear offspring opera 
tion is indicated to restore the lumen of ob 
structed tubes or in the absence of the tubes 
to transpose the ovary into the uterine cavity 
or cornu 

4 The patency of the reconstructed liter 
me tubes may be maintained by the insertion 
of twigs of catgut or cargyle membrane into 
the tubes and by air inflations repeated ever} 


iodajs and eventually controlled by hyster 
ography following the operation 

5 1 he possibility of conception after such 
operations has been shown by many reports 
from the medical literature 

6 The w nter expresses the opinion that the 
newer methods of gynecologic diagnosis have 
created renewed interest m the surgical cor 
rcction of tubal obstruction and established a 
more scientific basis for such procedures 
Careful selection and follow up of cases are 
the only means which will enable us to judge 
whether or not such treatment is justifiable 
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M ORE than 60 years ago Marion Sims 
(9) wrote The vagina and the 
canal of the cervrv each secretes a 
mucus peculiar to itself lhat of the \agma 
is acid that of the cervix. \ cry slightl> alha 
line He went on to note that under ab 
normal conditions the secretions in cither re 
gion might become lethal to spermatozoa one 
of the most troublesome obstacles of this sort 
being an c\cessi\ e acidity in the \ agma 
These views were generally accepted and 
4. v aginal over acidity soon came to be regarded 
as an important factor in the causation of 
sterility Jackson (5) writing in 1887 said 
The most frequent cause of the untimely 
death of spermatozoa is the acid mucus of the 
vagina lhe degree of acidity vanes greatly 
in different women and in the same woman 
at different times Not infrequently a de 
cidcdly sour odor may be detected during the 
introduction of the speculum, and the mucus 
at such times will intensely redden litmus pa 
per Spermatozoa pensh immediately in such 
a fluid This condition is thought by some 
to be more frequent in blonde women with 
red complexions than in brunettes On the con 
trary the slightly alkaline mucus of the inte 
nor of the uterus is f av orable to the vitality 
of the spermatozoa, as already shown But 
when the uterine secretions are altered by dis 
ease they likewise cause their speedy death ” 

MODERN VIEWS ON THE VAGINAL 
CHEMISTRY 

In any consideration of the features of the 
vagina it should be clearly understood that 
two commonly used terms mucous membrane 
and secretion are in the stnetest sense mis 
nomers The vagina contains no glands and 
produces no mucus its lining represents his 

S bm tt d f 


tologically a transitional stage between true 
mucous membrane and skin The vaginal 
content of moisture is a composite of four 
items mucous secretion from the cervix des 
quamated epithelial cells and the products of 
their disintegration bacteria and the prod 
ucts of their activity and a certain amount 
of intrinsic v aginal fluid which is not a secre 
tion but a transudation of extrav ascular 
lymph through the epithelial layers 

In recent years the chemical reaction of 
this vaginal content has received considerable 
attention lhe range of its normal acidity 
according to Kraul and Bodnar (8) is from 
pH 2 8 to pH 50 1 he same observ ers note 
an increased acidity toward the end of preg 
nancy the values ranging from pH 2 7 to 
pH 3 o Kessler and Uhr (7) give pH 4 o as 
the average vaginal acidity in pregnancy 
The range in infants as observed by Kessler 
and Roehrs (6) is from pH 4 o to pH 6 o 
Variations m the v aginal reaction have been 
studied not only m their bearing on sterility 
but also in their relations to physiological 
ovarian activity and to pathological infection 
In relation to the ooarian cycle Gracfenberg 
(3) discov ered that the amount of lactic acid 
in the vagina is increased just before during 
and just after menstruation He draws the 
conclusion that the vaginal chemistry is to a 
certain extent controlled by the ovaries some 
what as the vaginal histology is influenced m 
the oestrus cycle of animals 
This conclusion appears to us untenable 
One important source of the vaginal acid is 
mucus contributed by the cervix and acidified 
in the vagina by the action of Doederlein s 
bacillus We know that this mucus while it 
is still within the cervix show s no cy die \ ana 
tion in its chemistry and we cannot imagine 
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any way in which ovarian activity could in 
iluence the v agmal bactena In all probability 
the increased aciditj ob er\ ed bv Graefen 
berg is due simply to a larger physiological 
production of cervical mucus a raw material 
out of which vaginal acid is manufactured 

Jn relation to infection Numerous observa 
tions have been made upon leucorrhceal dis 
charges in which there is of course an in 
distinguishable mingling of cervical and v ag 
mal elements The general tendency in in 
fcction is toward alhalinit> Kraul and Bod 
nar (8) found that the foul and purulent leu 
corrhaa has an alkalinity of pH 8 o while in 
the milder types of infection the values range 
from pH 6 2 to pH 7 3 Damn ( ) suggests 
that an alkaline vaginal reaction may be an 
important finding in the diagnosis of gonor 
rhaa 

In relation to itenlilv It was formed} be 
licved that the semen was deposited at ejacu 
lation in the posterior vaginal vault or recep 
taculum seminis and that a certain number 
of spermatozoa found their way subsequently 
into the cervix In other words all of the 
spermatozoa were thought to remain for a 
time in the v aginal env ironment If such w ere 
the case the favorable or unfavorable char 
actcr of that environment would naturall} be 
a matter of the highest importance and it 
was so regarded until 15 y ears ago 

In 1913 Huchncr (4) published his valuable 
experiments in postcoital examination Trom 
these he concluded that even the normal va 
gina is hostile enough to damage spermatozoa 
almost immediately and that the only sper 
matozoa which have any reasonable chance 
of reaching the ovum are those deposited at 
ejaculation either directly within the cervical 
canal or at least upon the os externum If 
this conclusion w ere strictly correct then the 
character of the vaginal environment would 
be a matter of no importance whatever so far 
as fertility and sterility arc concerned 

We arc not in complete accord with either 
view Without a doubt the norma! vagina 
does damage spermatozoa one commonly 
finds all of those in the vagina dead within 
an hour or two after intercourse while in the 
cervix they may live for days Without a 
doubt also the ideal anatomical relations are 


such as permit direct cervical insemination 
whereby some spermatozoa avoid the vaginal 
environment altogether when other anatocu 
cal relations exist sterility is the usual result 
Nevertheless we feel that the vaginal chera 
istiy may play a part in the process of in 
semination in special cases when it is either 
less hostile or more hostile than the ordinary 
If the vaginal moisture is scant and only 
weakly acid it will of course not damage 
spermatozoa with the same promptne s or to 
the same degree as moisture of the usual 
character Moreover the vaginal acidity can 
be temporarily counteracted by thedepo ition 
of a large volume of semen which is alkaline 
or by a copious outpouring of the even more 
alkaline cervical mucus A fortuitous combi 
nation of circumstances like these may so re 
duce the hostility of the vaginal environment 
that spermatozoa are able to liv e therein for 
a considerable time and ultimately to reach 
the cervix in spite of unfavorable anatomical 
conditions Thus arc explained the ca es in 
which pregnancy has resulted from vulvar 
ejaculation without penetration 
On the other hand if the va e ina contains 
a large amount of intensely acid moisture ah 
of the semen is likely to be contaminated at 
the moment of ejaculation Ev en in the pres 
cnce of normal anatomical conditions the ccr 
vix wall then receive only damaged sperma 
tozoa In cases of this type the antecoital 
alkaline douche has occasionally proved to he 
an effective treatment for sterility 

MODERN VIEWS ON THE CERVICVL CHEMISTRY 
From the time of Sims it has been reco 
nized that the endoccrvical mucus normally 
favorable to spermatozoa may under patho 
logical conditions become so altered as to be 
intensely hostile Four types of hostility hay 
been described mechanical bactenolo 0 ical 
serological and chemical The prevalent the 
ory with regard to chemical hostility assumes 
that the cervical secretions may he acid in 
some cases and exce siveh alkaline in others 
For years we have earned out in stenhty 
ca es a routine litmus test on the endocervica 
mucus No exce sive alkalinity has been ou 
served In occasional cases however we have 
encountered an aad reaction W e now believe 
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tint in ill such cases our test was tcchmcallv 
fault) the acid reaction being not that of the 
ccn ical secretions proper but that of \ aginal 
moisture which either la\ just within the 0 
externum or was carried in b) the litmus 
paper 

1 hrcc ) ears ago a careful studv of the ccn 1 
cal chemistn in 100 cases was made b\ hraul 
and Bodnar (S) who stated that the normal 
reaction of the cndocemcal mucus ranges 
from pH 6 6 to pH 6 S in other words that 
it is faintl) acid Thc\ obtained alkaline read 
ings up to pH 7 o onh in cases of cndoccn 1 
citis Such results entireh at \arnncc with 
ours reported in this paper arc difticult to 
understand except on the assumption that 
Rraul and Bodnar collected the cemcal sc 
cretions b> a method which allowed consul 
crable v aginal contamination In certain par 
ticulars their results agree with ours thc> 
found that the reaction shows no c\chc 
\arntion and that it is not influenced bv 
the amount or the consistent of the endo 
ccnical mucus 

ORIGIN \L IN\ ESTIGATIONS ON 
CEKVICVL CIIEMISTR\ 

A jear ago we shared in the common belief 
that the endocemcal mucus might \ ar> con 
siderabl) in reaction and might at times be 
hostile to spermatozoa b) reason of chemical 
abnormality \\ ith a pnmar) v lew to asccr 
taming first the extent of variation and 
second the limits within which spermatozoa 
could sura i\ e we undertook to carr> out an 
accurate determination of the h) drogen ion 
concentration of the cervical secretions We 
hue made 100 observations on 915 different 
patients and herewith report the results ob 
tamed 

Technique of obtaining secretion The cervix 
is exposed with a bivalve speculum in the 
usual manner Its \ aginal surface is carefull) 
wiped dr) with cotton With another small 
bit of cotton the low er part of the endocerv ical 
canal is wiped as dr) as possible 

A glass cup as large as wall pass through 
the speculum is fitted snugl) ov er the tip of 
the cervix Within the cup a partial v acuum 
is produced b) means of a rubber bulb Sue 
tion is maintained in this waj for 5 minutes 


When the cup is taken off several drops of 
mucus can usuallv be obtained If an in 
spissated plug occupies the cndoccrv ical canal 
its removal will be followed b\ a clear flow 
I he mucus is best picked up with a glass 
sjnngt which has a nozzle with a bore of 
about ^ millimeters 

7 cchmquc of chemual test \\ e use a colon 
metric method in the determination of h) 
drogen ion concentration 1 lie standards arc 
buffer solutions de igned b) Clark and Lubs 
(1) checked bv means of In drogen electrode 
I he indicators are phenol red (for values 
ranging from pH 6 8 to pH 8 o) and th) mol 
blue (for v alues ranging from pH S 2 to 
pH 9 o) 

Since onlv a small amount of the material 
to be tested is av ail able w c cmplo) the spot 
method A drop of cerv ical secretion is placed 
in one depression of a glazed white porcelain 
plate in other depressions are placed drops of 
sev era! standard solutions A drop of indicator 
is added to the secretion and to each of the 
standard solutions and thoroughlv mixed b) 
stirring w ith a fine glass rod 1 he reading is 
then obtained b> direct comparison 

Results Table I shows in extenso the re 
suits of our observations In each of the 100 
cases w c hnv e recorded not onl) the pH \ alue 
of the cerv ical secretions but also data on cer 
tain factors which according to our expccta 
tions at the beginning of this stud) might be 
found to have an influence on the ccnical 
chemistr) 

7 he low cat v alue encountered in the entire 
scries of obsen ations w as pH 8 o The highest 
identified was pH 0 o in one or two cases 
there w as a suggestion that the alkalimt) of 
the secretions might be e\ cn higher, but this 
was not v enfied because we w ere not equipped 
with buffer solutions of higher alkalimt) In 
84 per cent of our 100 cases the values were 
within the upper half of the range, that is 
abov e pH 8 5 

Trorn the data at hand we are able to for 
mulate more or less definite conclusions about 
the possible influence on the cen ical chemistr) 
exerted by the following factors age pant) 
h) popl isia the menstrual c) cle endocer 
v 1 citis and viscosit) of the endocemcal 
mucus 
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value was pH 8 o and the highest was pH 8 8 
only 4 5 per cent of these cases showed values 
abov e pH 85 \\ hile such a finding is sugges 
ti\c we feel that the number of hypoplastic 
cases observed was too small to warrant any 
definite conclusions 

Ucnstru tl c\cle In 65 of our cases the dav 
of the men trual cvcle was known \\ e made 
14 obscrv ations on or before the seventh day 
19 observations from the eighth to the four 
teuith da\ 1 / observ ations from the fifteenth 
to the twentv first dav and 15 observations 
on or after the twentv second dav ^mon" 
the group obscrv cd on or before the sev enth 
day the lowest value was pH 8 o and the high 
est w as pH 90 in 79 per cent of cases the 
v dues w ere abov t pH S 5 Among the group 
observed from the eighth to the fourteenth 
dav the lowest value was pH 80 and the 
highest was pH 00 in 79 per cent of cases 
the values were above pH 8 3 Among the 
group observed from the fifteenth to the 
twentv first dav the lowest value was pH 8 o 
and the highest was pH 90 in 8S per cent of 
cases the values were above pH 8 5 Among 
the group observed on or after the twenty 
second day the lowest value was pH 8 and 
the highest wa pH 9 o in So per cent of cases 
the values were above pH 8 5 

Lndoicruiti t In ,>5 of our cases there was 
definite cndoccrv lutis of greater or les er 
degree \mong thi group the lowest value 
was pH 8 o and the highest was pH 9 o in 
,7 per cent of ca cs the v due were above 
pH ha 

l tsiosit\ >/ (tidoicr mil mucus In 1 cases 
we noted varying degree of abnormal vis 
cositv of the cndocervical mucus Among 
this group the lovvc t value was pH 80 and 


the highest was pH 90 in 65 per cent of olcs 
the v alues vv ere abov e pH 8 5 

SUMMARY \1*D CONCLUSIONS 

i The vaginal reaction is ordinanlv umm 
portant in relation to fertility and stenhtv 
It is not always negligible however for in 
occasional cases an excessive vagmal acidity 
may cause sterility 

The cervical reaction is constantly and 
definitely alkaline ranging from pH 80 to 
pH 9 o and heing above pH 8 5 in about 80 
per cent of cases 

^ The cervical reaction is not notably in 
fluenced bv age parity the menstrua! cvcle 
endocerv lcitis orvisco lty of the endocervica! 
mucus 

4 The cervical reaction in pelvic hypo 
plasia may possibly be less alkaline than it 
is in normally developed cases 
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r f o IS g ry 

T HE operation of gastro enterostomy has 
after a long period of what may be termed 
established suprcmac) in recent jears 
been subjected to a most searching criticism and 
in the case of some surgeons has been abandoned 
as a surgical treatment for gastroduodenal 
ulceration It has long since been recognized that 
to employ this operation for the relief of gastric 
disturbances not associated with organic lesions 
m the stomach or duodenum is both foolish and 
irrational and can lead onl> to disappointment 
It is how c\ er the unpleasant sequela; which may 
follow its use in cases m which organic lesions are 
present that has led man> surgeons to reconsider 
their attitude of confidence and complacence m 
regard to its use as the standard operation for 
duodenal ulcer The occasional occurrence of a 
vicious circle believed wrongly I think to be now 
a thing of the past the ineffective control which 
it gives to a bleeding ulcer of the posterior 
duodenal wall but above all the incidence of 
peptic ulcer gastrojejunal or jejunal have com 
bined to cast a cloud of suspicion on a surgical 
operation not long since regarded as one of the 
most beneficent in surgery 

It is often necessary to take stock carefully of 
our surgical practice and it is as essential to retain 
what is good as to eliminate what is proved to be 
bad A sane conservatism which wall not be 
stampeded by waves of passing fashion and the 
dicta of those who would be ultramodern m their 
outlook and practice is as necessary in surgery as 
in politics If we consider the many tens of thou 
sands of patients who date their restoration to 
comfort and to health from the day on which they 
underwent this operation we cannot but recognize 
that it has still a large field of usefulness and will 
hav e a permanent place in surgery That a greater 
discrimination m the choice of the individual case 
in which it may suitably be emplo> ed is necessary 
is obvious and if we can but detect the factors 
which make for non success we maj m time elim 


Edi b gh U e ly 

mate in great measure the failures while not 
denying the unquestionable benefit which the 
operation confers in the majority of cases of 
chronic duodenal ulcer 

indications 

Tor the old standing ulcer which has led to 
stenosis of the first part of the duodenum and as 
a consequence to dilatation of the stomach 
gastrojejunostomy is the most effectn e operation 
Tor the recurring acute ulcer of the duodenum 
without appreciable stenosis but associated with 
marked gastric hyperacidity a gastrojejunostomy, 
while often most successful is less surely indicated 
and in my experience is better replaced by a 
gastroduodenostomy of the Eiselsberg or Finney 
type As a supplement to the closure of a per 
forated chronic duodenal ulcer it is in my 
experience uniformly successful In the treat 
ment of gastric ulcer when used in addition to 
excision or cautenzation of the ulcer the results 
are good m the great majority of cases For 
bleeding ulcer of the stomach or duodenum it is 
an inadequate operation in many cases and a 
direct attack on the ulcer area is to be preferred 
It goes without saying that in all cases atten 
tion to foci of infection in the teeth, tonsils 
appendix, or gall bladder is essential and no short 
circuiting operation can of itself make good 
neglect to attend to persistent infective foci 
In describing the operation of gastrojejunosto 
my which we employ, I shall try to illustrate in 
some detail certain technical points which we 
have found to be of value rather than dwell on 
points which are now more or less standardized 
for any gastro intestinal anastomosis 

PRE OPERATIVE TREATMENT 

Any infected teeth which may be present are 
dealt wath some weeks before operation Two 
nights before operation a mild aperient is given 
the night before operation the bowel is washed 
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out and 2 hours before operation 20 ounces of 
saline with glucose are given per rectum Only if 
there is pronounced gastric stasis or if malignant 
disease is suspected is the stomach washed out 
prior to operation 

oper YTION 

Anesthesia In the majontv of cases general 
anaisthesia induced with chloroform or ethyl 
chloride and earned on b\ open ether is used 
In weak subjects twilight sleep and local 
anxsthesia supplemented if necessary with gas 
andoxvgen are used In all cases the outer border 
of the recti and the extrapentoneal tissue along 
the line of incision are infiltrated with a half per 
cent novocain to increase relaxation 

Abdominal incision In the majority of cases a 
■vertical incision is made through the medial third 
of the right rectus muscle In visceroptotic sub 
jeets and in older patients in whom chest com 
plications may be feared a mid epigastric in 
ci ion wath relief incisions in the anterior layers 
of both rectus sheaths is made (Fig 1) The 
object of this is to allow of easy suture in the 
midhnc the suture line being relieved of the 
lateral pull of the oblique abdominal muscles It 
has the further advantage in the patient with 
the narrow upper abdomen of allowing of upper 
abdqminal expansion by breathing exercises 
carried out dunn 0 and after convalescence The 
closure of this* incision is illustrated in Tigure 6 

Assessment Before deciding on a gastro 
enterostomy it is essential to determine first of all 
th it the pre operative diagnosis was correct that 
the ulcer is of the type suitable for the operation 
and that no other associated or indcjicndent 
pathological conditions co exist within the ab 
domen If a duodenal ulcer with stenosis be 
found the lesser curvature of the stomach is 
examined for a coincident gastric ulcer (found in 
15 per cent of cases) which must be dealt with 
according to its size and degree of penetration 
If a large penetrating gastric ulcer be found a 
wide resection and usually a partial gastrectomy 
will be called for as the chance of malignant 
degeneration is a real one If the gastric ulcer be 
small (less than 1 centimeter in diameter) local 
excision or cauterv followed by gastro enterosto- 
mv will suffice 

The gall bladder and appendix are then ex 
amincd and if showing evidence of disease are 
remov ed Bcliev mg as w e do that gastroduodenal 
ulceration and gall bladder and appendix affections 
arc intramural streptococcal infections and es 
scntially the same in etiology surgical treatment 
if resorted to must take cognizance of the entire 


field and deal as effectively as possible with a'l 
infected foci 

The state of the other abdominal organs havn 
been ascertained and the desirability of a gastro- 
entero 5 torav established the next question is 
whether the ordinary posterior operation can be 
done There are certain cases in which from the 
configuration of the mesocolon the distribution 
of its contained vessels itsshnnka efrompreviou 
inflammation or widespread adhesions a posterior 
gastro-enterostomy cannot be placed satisfactonh 
and should not be made In such cases it is better 
to do a gastroduodenostomy or an anterior gastro- 
enterostomy wath a lateral anastomosis between 
the two limbs of the loop 

Choice of site for the stoma This constitutes 
perhaps the most important sinjc factor in mal 
in D for a successful operation If the stoma be 
made as it so often is too far to the left on the 
posterior wall of the stomach it does not function 
properly when the stomach is full and does not 
give the duodenum the rest for which the opera 
tion is designed The stoma should be placed on 
that part of the posterior wall of the empty 
stomach which lies directly opposite the com 
mencemcnt of the first jejunal coil This can best 
be determined by passing two fingers of the left 
hand ov er the front of the stomach as it lies within 
the abdomen passing the thumb of the same hand 
over the transverse colon on to the mesocolon 
and grasping the stomach and mesocolon at a 
point just opposite the first jejunal coil which is 
located by the thumb and forefinger of the n ht 
hand While the left hand still grasps the stomach 
the mesocolon is made to present in the wound 
and a vertical incision is made wath akmfethiou b 
it scoring the wall of the stomach at this the 
chosen site (Fig ) 

The opening in the mesocolon It is imperative 
that this opcnm 0 be adequate In my practice I 
cannot claim to have had the immunity from 
vicious circle of which so many surgeons boast I 
have had to operate again for this complication 
m quite a few cases In practically every one the 
cause of the trouble has been found to be an 
inadequate aperture in the mesocolon If the 
\ ascular arcade is not sufficiently roomy to gn c 
ready access to the posterior wall of the stomach 
it must be divided at its summit between h 0 atures 
to give greater room This division if 
made does not in any way endanger the blood 
supply to the colon If in a stunted mcsocol nthe 
vascular arrangement docs not permit of sachew 
largement of the arcade a condition met wath m 
a few cases all idea of a posterior gasuo-cntcco 
tomy should be abandoned and some other 
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matin the central cut 

procedure adopted \\ hen the stomach is greatly 
dilated the tissues lax and the mesocolon expan 
sue the edges of the rent in it ma) be stitched at 
once to the stomach wall well bach from the site 
chosen for the stoma In the avenge case how 
ever it is more convenient to adopt the method 
first introduced by Stiles of making an opening 
in the gastrocolic omentum bringing the first coil 
of the jejunum through the rentinthemesocolonand 
then through the omental opening and perform 
ing the anastomosis above the transverse colon 
(Fig 3) The advantage of this method of access 
to the posterior wall of the stomach is most 
evident in short stout subjects but in practically 
all cases it diminishes the exposure of the viscera 
as the transverse colon may be returned within 
the abdomen during the next stage of the opera 
tion — the anastomosis 

2 he anastomosis The vertical mark on the 
stomach is identified and is taken as the line of 
the stoma which is made in a vertical direction 
across the long axis of the stomach (I ig 4) Asa 
rule clamps (Lane s) arc employ ed but m elderly 
subjects and in those in whom access is difficult it 



Fi Marking the site for the toma b> inci mg 

through the me ocolon into the stomach wall 

is often wiser to dispense with them a little 
hemorrhage and possible soiling during the opera 
tton are less harmful than devitalization caused 
b\ clamps to tissues of low vitahtv or under great 
tension 

Tor the suture tanned catgut No 00 on an 
eyeless needle is emploved and three layers of 
stitches are inserted Our custom for manv 
vears was to use but two layers but with the 
third lay cr less postoperatn e oozing is found In 
elderly patients and in malignant cases a fine 
linen suture is used rather than catgut I will not 
dwell on the individual suture lines more than to 
say that whatever method of suture be emploved 
the object must be while controlling haemorrhage 
to devitalize as little tissue as possible by light 
suturing 

Fixation oj mesocolon The anastomosis com 
pleted the jejunum t iking with it the stomach 
is made to retrace its steps through the omentum 
andlesser sac of the peritoneum to its original posi 
tion below the mesocolon The edges of the rent 
in the mesocolon are grasped in forceps and fixed 
to the stomach three quarters of an inch from 
the seat of anastomosis by catgut or fine linen 
sutures which bite the submucous coat of the 
stomach and are then tied round the forceps as 
ligatures (Fig 5) Bv this means inadvertent 
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I ( 'I !i I t 1 i f j ) n m h ! bro ht p 
th }.h th t tl m l 1 i n j p r 
th rI th | t r th r e I m turn Th 

t 1 m k (h t m h i I t ll c 1 f th 


puncturing lives I in the. mes c omsivjilcd 
11 k hr t jciuml l p is thin replaced to the left 
inlthe nuntuni Irivvnc \crthi srmll intestines 
\ ginir us I end irt suture of citgut is si i laceJ 
i t in\ u,i n ite tin interior duedcnal ulcer in 1 
iner ist the du denil timsis I his 'll Is the 
I calm,, t thi ulur and creitcs a tcmjiorarv 
ddhiuUv in thi lu lenal pi sigew t\ 

Liu f th il l m n \ d uble suture of \o 
i t inne 1 e itgut el es the |Kntoneum md fascia 
Whin tli ml I thi v undi re ichcd it is hitched 
mil I ll 1 ilk until the stlkvv rm gut tension 
utun t ur in numhir ire ms rted I ich of 
the i i ur m th km hvlf \n inch trim the 
w un 1 m ugin i mil t j lek up the isohte 1 
lint i ill i m li ur I i K ht 1 1 hi n lief re bein„ 
hr u ht ut it the ther ile(lt„ <) Ihedoulle 
c it gut utu i n n ume l this time | icking 
uj tl e tw t i} | line i ill i with the ittachcd 
rill ll I int i r liver f reetus heath When 
the end t th r i rnehe 1 one thread f the 
utur i ul mltlekn t tic 1 ith the tw > smje 
tnnd Ih minimum 1 kn ts i thu emploved 
mlc nil ril le trin th l eeure 1 with citgut 
uhi li cm Ik re t hl\ al ^ rled I he ti o rectus 
heaths are lit j en and if the patient strains 
each mu cle i n tc 1 ulg shghtlv forward 
1 aun n the utur hn aim t free from lateral 
pull I he kin hum,, been unite 1 In fine silk 



T 4 Th toma h djjnmipot bf th 
ppl to of 1 mp Th I un t f th toma h 

1 th pro im 1 d f th j ju m t p tl t s 1 ft 

worm „ut sutures the four tension sutures arc 
tied o\er a roll of gauze 

XFT1 R TRr UMl NT 

On return to bed the patient is given heroin 
grain one sixth to ensure rest f r sonic hours 
after operation Ten ounces <f sahre with 
glucose (drachm one) ire given j er rectum everv 
4 hours No fluid is s vail wed I v the mouth f>r 
4 hours Asa rule the patient vomits sc me altered 
1 lood on one occasion on the div of openti n 
I urther vomitm is taken a an m hcatic n for 
v ashin^, out the stomach I he j atient l kept on 
a fluid diet for S Ins and is given an alkaline 
mixture alon** with this Sift solid f xxl i given 
ntheei hth lav and the diet thereafter I ecomes 
m re gencrc us 

On leavin'* hospital on the sixteenth lav the 
patient is given i diet li t and a | re crij tl n for 
an alkaline mixture cc nt limn,, India I nna ^ 
caretul regimen I raperiodcfjm nthsi advised 
She uld heartl um or other evi icncc ef hvjxr 
acielitv be comj lame 1 c f during the fir t fev 
weeks an intensive alkaline and atroj in treatment 
i immediatelv institute 1 Our experience has 
been that in quite a notallc perce nta e of case of 
jejunal ulcer folio mg gastro enterr sic mv the 
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stoma 

patients hav e complained of aciditj and heartburn 
in the earl\ da\s following operation If the 
oesophagus is being irritated with acid the 
jejunum is probabh suffering likewise 

Using the precautions mentioned above we 
find that gastro-entcrostom\ is a most valuable 
and gratifying operation m the cicatrizing ulcer 
case Far from abandoning its use we feel that 
the experience of the last decade has led us to 
realize its extreme utilitv for a particular class of 
case and its unsuitabiht\ and inadequaev in 


1 I or cicatrizing duodenal ulcer with stenosis 
gastro enterostomv is still the operation of choice 



I"i 6 Clo urc of abdominal wound lour ilkworm 
gutlgur of eight sutures in erted Catgut uture which 
has clo cd peritoneum approximating the two sides of the 
aponeurotic niton 

Tor acute recurring but not stenosing 
ulcer associated with marked aciditv the opera 
tion is best avoided 

3 Tor gastnc ulcer the operation is of v alue if 
combined with a direct attack on the ulcer 

4 Correct placing of the stoma is the most 
important point in the operation 

5 \ free opening in the transverse mesocolon 
should be a sine qua non of the posterior operation 

6 The transomental route of access to the 
posterior wall of the stomach is recommended 

7 A midline abdominal incision of especial 
value in operations on vasceroptotic subjects is 
desenbed 

8 The verv great importance of a period of 
dieting and alkaline treatment after operation is 
emphasized 
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TRO 1/ THE GERM 1\ l \ I VERS IT l GI N ECO LOGIC IL CLIMC 

THE TECHNIQUE OF \ A.GINAL OPERATIONS ON THE 


UTERINE 

Prof DR \\ \\ FIB EL 
D ret f h C ma t 

T HI so called \agmal operations have very 
definite advantages over abdominal opera 
tions the patients are spared the disfigure 
ment of the abdominal incision the danger of the 
opcrativ c procedures is materialh diminished the 
possibility of secondarv healing and hernia for 
mation is avoided and finally the period of con 
valcscence is shortened These advantages are 
especialh important to the working woman To 
be sure there also exists a great di advantage in 
that the technique is difficult and can be mastered 
onlv b\ much practice and years of experience 
lhe advantages of the vaginal operations are 
onlv of value if the proper selection of cases is 
made Onlv such ca es which can be faultlessly 
completed per laguiam should be selected An 


ADNEXA 1 

Prague Cz choslov vkia 
y Gynre I g 1 Cl 

exploratory colpocceliotomy is only rarely justi 
fiable It may be used to determine tf an exi tine 
cyst is free of adhesions or if an adnexal svvelhn 
has been formed by a tubal pregnancy or a hv dro 
salpinx The conditions gov ernin the choice of 
cases for vaginal operations include pnmanlv the 
free mobility of the adnexal swelling that is the 
absence of adhesions and the exclusion of the 
possibility of mali 0 nancv The size of a bem n 
ovarian cv st play s no special role if it is unilocular 
Multilocular evsts can also be removed by 
morcellement if thev are not too large Dermoid 
cysts should not be removed vaginally as in 
their morcellement pulp and hair mav soil the 
pelv ic peritoneum and a thorough cleansing of it 
is impossible It is not expedient to extirpate 
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Hr 4 F'" 5 Fig 6 


Fig 4 More complete expo ure of the uterine append ri 0 6 The o\ar> 1 dravn forward with a single 
ages U Po tenor of uteru tenaculum forceps the tube with an ordinary forceps 

Tig 5 first steps in rcmo\al of tube until the infundibulopelvic li ament is stretched 


pregnant tubes b> this route as the) can be torn 
easil) and are often limited in their mobilit) If 
an hscmatocele exists at the same time it is 
alw a) s necessar) to do a laparotom) Existing 
inflammator) conditions even though chronic in 
nature (adhesions serious exudates and tuber 
culosis of the adnexa) contra indicate the \ag 
inal route 

There are however a number of conditions in 
which the vaginal operation is the method of 
choice The resection or extirpation of the fal 
lopian tubes for the purpose of sterilization and 
the resection of a cvstic ovar) can be easil) 
carried out through the vagina No difficulties 
should arise in the remov mg of a moderate sized 
diseased ovar> in toto If through c>stic degen 
eration it has become too large to pass through 
a colpoccehotom) incision it should be punctured 
If this procedure proves that the ovarian tumor 
is preponderatel) solid or even suspicious of 
malignanc) the vaginal route should be discon 
tinued and the operation should be finished b) a 
laparotom) The experienced surgeon is sometimes 


able to remove a pregnant tube no thicker than 
the thumb if it is not adherent and if there is no 
clotted blood in the pelvis The desirabiht) of 
leaving behind the attached ovar) naturally 
makes the vaginal work more difficult All of 
these conditions ma) be applied to the vaginal 
removal of a h)drosalpin\ or hematosalpinx 

A further prerequisite for operating vaginallv 
on the uterine appendages is a complete mastery 
of the technique of colpoccehotom) It ma) of 
course be done either anterior or posterior to the 
uterus In the first place the bladder must be 
separated from the uterus before the plica vesico 
uterma can be opened This makes an anterior 
much more difficult than a posterior colpocoe 
lio tom) because in the latter the abdominal 
cavitv is entered directl) through the posterior 
v aginal fornix 

The pre operative preparations for these vag 
inal operations are simple Besides the customary 
disinfection of the vulva the vagina is scrubbed 
with tincture of green soap and then douched 
with a weal bichloride solution The patient is 
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ilxvaxs cathcterued iust before the operation 
The rectum i emptied b> in enema on exening 


The opening <f the abdominal cluU b> the 
xaginal r nite is aee< mplished I \ means of either 
an anterior r a po tenor olpocceliotomx The 
technique ot c Ip e cell tomv will not be de 
enbed lure 1 lie tir t route m n be used for the 
re^ctnn >r extirpation of the tubes or for the 
remox d if in \arnn c\st the lower pole of 
which re a he int the xcsico uterine spate The 
posteri r rxute i tale preferred if the oxarian 
tumor lit m the pouch f D iu 0 las It max also 
be used as in ai I to In no i as f ir example 
in deternunm xxhether ir not an adntxal swelling 
has been prr iue ! I x i tubal prcgnancx Minor 
operation n th xane and their enucleation 
max be carru I ut l x either route 

7 he perati i s b\ aa\ f an a uteri r colpocce 
h t wix ire car ted j t in the joll r tug matnte 


■\ftcr the remox al of the tor cps from the anterior 
cer ical lip the portio is pushed back, as far is 
possible with the linger Then one ascend the 
anterior wall of the uterus b> means of small 
delicate hooks alwaxs keeping to the midlint 
until the top of the fundus l brou 0 ht into xicw 
The fundus of the uterus docs not haxc to he 
pulled inti the xagina because such a procedure 
xxould make the manipulations of the adnexa 
unusuallx difficult and manx times impossible 
The little hook on the fundus pulls and crowd it 
to one side until the hi m of the other si le xxith 
the insertnn of the round ligament and tube be 
comes clearh xisible and easdv approachable 
(Fig r) The hook is then remo ed from the 
uterus and the round ligament is gra ped xxith a 
forceps xx ithout teeth and is pulled into x lexx Thi 
make the tube still me re accc siblc so that it can 
be examined carifullx I \ means of t o anatomi 
cal forcep Cl lg 2) To bring the oxarx into xiew 

the tube i pu hed a trifle to one side and the 
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Ti 0 g(left) Cursed lamp applied tu uterine in crtion of 
tube and forcep pullin'” down upon tube » Uterus / 
Ii ament t tube 


Ti 10 Torceps placed on me 0 alpinx o ns not to 
include tie ovarian ves els in the u pen ory ligament 
o Ovary / fn ertip 


ovarnn ligament the insertion of which is to be 
found behind the tubal exit from the uterus is 
grasped with a forceps Iraclion on this forceps 
pulls the ovarv into view (rig ) If the ovarv 
with its tube is to be brought into the vagina the 
ovarv is caught with a small hook, and gentle 
traction is made the forceps at the same time 
being released from the ovarian ligament (Tig 0 ) 
The o\ ary and tube now lie in the vagina and 
their pedicle bounded bv the infundibulopelvic 
ligament laterallv and o\ anan ligament and tubal 
insertion mediallv is accessible on both sides 
If the pouch of Douglas has been opened 
through the posterior vaginal wall which proce 
dure can be accomplished w ith a single stroke of 
the scissors the ovarv is visible m the depths 
of the pelv is The uterine appendages can be made 
more visible if the intestinal loops are pushed back 
bv elevation of the pelvis or occasionally by in 


scrtion of a hook near one of the uterine horns 
to pull down the fundus the forceps at the 
same time being removed from the cervix The 
latter is not always necessarv (tig 4) The ovary 
can be pulled forward by the insertion of a 
delicate hook The tube usually follows in toto 
but if it does not it can be aided with anatomical 
forceps The examination of the ovarv and its 
resection or its extirpation which usually in 
eludes the tube are exceptionally easv procedures 
Tor its enucleation delicately curved forceps with 
locked tips are used The ligatures max be of silk 
or catgut 

Removal of an ovarian evst is accomplished in 
exactlv the same manner as will be described 
under operations bv way of an anterior colpoccc 
liotomy 

Operations b\ ua\ of an anterior colpoccch 
otomy The extirpation or resection of a freely 
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movable tube is easily performed by an anterior 
colpocoehotomy The fundus of the uterus is 
grasped with the small hook and is displaced 
anteriorly so that the one horn is brought into 
view The tube becomes more and more visible 
and can then be drawn forward with the aid of 
two anatomical forcepsas far as the infundibulum 
The ovary usuallv follows it The tube can be re 
mov ed bv beginning from the outside and w orking 
inw ard or v tee versa In the first place we begin bv 
placing two delicately curved forceps on the in 
fundibulum (ri b 5) then the mesosalpinx is 
grasped with two more forceps the latter also 
includin'* the tubal end if one does not prefer to 
e\ci e a wedge shaped piece of the uterus con 
taming the interstitial part of the tube The deep 
wound made here is repaired in one layer with 
fine silk or catgut However one mav also begin 
bv remov m & the tube from its uterine end w ith or 
without the wed n e shaped evasion If the ovarv 
1 to be left behind the ovarian ve el must not 
be constricted with the first forcep on the sus 
pen orv h ament 

Occasionallv another method of tubal resection 
mav have to be reported to Thisi done bv them 
■=crtion of two liL,aturt of tine silk which are placed 
tv oral centimeter apart and bv the e\ci ion of 


the portion of the tube between them This 
method should be used only if for technical 
reasons the extirpation of the whole tube is too 
difficult In the resection the ovarv is first 
fixed with a blunt forceps to the ovarian ligament 
The abdominal end of the ovarv is then grasped 
with a sharp hook or a Kocher forceps and with 
forcep and knife the diseased portion is removed 

The wound is closed with fine silk or cat ut 

The extirpation of the ovary itself will be 
considered onlv rarely as the attached tube is 
usually removed with it thereby makin the 
procedure much easier techmcalh In the evtir 
pation of the adnexa it is by no means advisable 
to pull the uterus into the vagina inasmuch as 
accessibility to the field of operation is there \ 
usually made considerabh more difficult 
order to reach the adnexa it is nccessarv to hx 
the round ligament bv a blunt tipped forceps 
then the tube and ovary are brou ht forward bv 
gentle traction at the same time the forceps on 
the round ligament are released Two metho 
may next be followed one mav l egin with the 
mfundibulopelv ic li 0 ament or with the uterine 
horn The ovarv is drawn forward with a sin e 
tenaculum forcep the tube 1 drawn forwan 
with an ordmarv forcep until the mfundibulo- 
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pelvic ligament is stretched This is illustrated 
clearly in Figure 6 The inf undibulopclv ic hga 
ment is pierced from below with a Deschamps 
needle the thread being pulled out with a blunt 
hook and then tied (rig 6) Another method is 
to clamp the lnfundibulopclvic ligament with a 
strong curved clamp provided with teeth (Hg 7) 
A second ligature if necessary even a third 15 
placed on the broad ligament The uterine tubal 
end and the ovarian ligament are ligated sep 
arately The same procedure ma> be followed in 
the reverse order in which case the first forceps 
is applied toward the uterus (Tig 8) The three 
or four ligatures arc not to be cut immediately as 
they serve to pull the stump forward at the end of 
the operation so that it may be carefully inspected 
An enlarged tube (hydrosalpinx humato 
salpinx or a beginning tubal pregnancy) should 
be removed vaginally only if it is no thicker than 
the thumb and is nowhere adherent Only under 
these circumstances can it be removed through an 
anterior colpocceliotom> ttt toto The operation 
begins with the removal of the tube from its 
uterine insertion It is clamped with a curved 
forceps while another forceps is pulling it down 
ward and outward (Fig 9) A second and if 
necessar> a third forceps is placed on the meso 
salpinx until the last forceps is placed on the 
ligament (Tig 10) so as not to include the 
ovarian vessels in the suspensory ligament The 
ovary here is left behind unless it also is to be 
removed because of disease It is not advisable to 
undertake this operation by way of a posterior 
colpoccehotomy as the accessibility of the tube is 
essentially more limited than by the anterior 
route An ovarian cyst with its lower pole in the 
posterior cul de sac should be operated upon by 
way of the posterior route If on the other hand 
it lies in the vesico uterine excavation the cyst 
can be more easily extirpated by way of an 
anterior colpoccehotomy Finally it often occurs 
that a tumor is found high up in the false pelvis 
perhaps very movable on a long pedicle One 
tries then under anaesthesia to push it into the 
true pelvis It is then remov ed either through an 
anterior or posterior colpoccehotomy whichever 
proves to be the more accessible 

If the lower pole of the cyst can be made en 
tirely visible by means of retractors the tumor is 
held from above and punctured with a slightly 
bent trocar (Fig n) The pressure from above 
is then stopped so that as little fluid as possible 
escapes into the pelvic cavity When the wall of 
the cyst becomes relaxed it is pulled into the 
vagina by means of a special heavy tenaculum 
(Tig 12) until its pedicle has become freely 


accessible The tube of course comes along with 
it The pedicle is secured with several curved 
clamps or ligated directly by several ligatures 
Ihis procedure applies to an anterior or posterior 
colpocceliotomv If however the lower pole of 
the cyst docs not lie in the true pelvis only the 
route anterior to the uterus should be considered 
By means of a long forceps the round ligament is 
gradually pulled downward until the pedicle of 
the cyst becomes v lsible behind it It can now be 
clamped by placing one forceps above the other 
as it is being pulled into view The uterus is 
pushed back with a long retractor at the same 
time the pedicle is pulled downward until the 
lower pole of the tumor appears This is steadied 
by means of traction on the pedicle forceps and 
pressure from above through the abdominal wall 
It can then be easily punctured with the trocar 
The closure of an anterior colpocoehotomv 
wound is made in the following manner The 
peritoneum is completely closed The vaginal 
incision however is only partially sutured The 
space between the peritoneum bladder and 
uterus is drained for one day by a gauze strip 
Here blood coagula may occasionally stagnate 
and fever may set in Ifthisoccurs thecavitycan 
be easily emptied with the finger or with an 
instrument The posterior colpoccehotomy is 
completely closed in one lay cr in uncomplicated 
cases If adhesions which bleed are found in the 
cul de sac of Douglas or if the peritoneum has 
been contaminated by blood etc the posterior 
cul de sac is drained by gauze or better still by 
a glass tube as thick as the small finger Tins 
should be left for 5 or 6 days The patient re 
mains in bed 5 days after the operation 
The technique of an anterior colpoccehotomy is 
not easy and a surgeon who has not had much 
experience with it will under certain conditions 
miss the right layer between the bladder and the 
uterus If he keeps too near the uterus he will 
get no farther or in the reverse case he will 
invade the bladder Injury to the bladder should 
be repaired in two layers with catgut and a re 
tention catheter should be left in for one week If 
the opening into the pouch of Douglas is made too 
far forward the peritoneum does not appear 
The scissors detach it from the uterus more and 
more until finally the abdominal cavity is inv aded 
far upward If the incision is made too far 
posteriorly it opens the rectum This, is a far 
more unpleasant complication than an injury to 
the bladder The repair of the injury by two 
layers of catgut covered over with vagina or 
peritoneum, and absolute rest of the intestines for 
5 days are necessary for a smooth convalescence 
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IREATMENT Or FRACTURES WITH THE EQUILIBRATED SWINGING 
TRACTION APPARATUS 1 


Dr. II P WIJNEN Amstlrdvu Holland 
S y r f D R JiOO d bo jicaJ Clin Anuf d la Vni 


prc ent the traction apparatus devised by 


Dr Met/ of Amsterdam is know n through 
ut the or! 1 as the Balkan frame but 
n ne knvwsliow thi name originated The fact 
i th it Dr Met/ first used this frame in 1898 and 
1c tribe l it in 100 \ Dutch ambulance unit 

1 r light it l< Strl n where it drew the attention 
f the 1 ren h an l Americans and was adopted 
un Ur the n ime of the Balkan frame I atcr on it 
\ is m litic 1 1 \ Blake Gasctte Dcsfosscs and 
Chari I 1 trt anj Imalh bv Sinclair 
I igure 1 sh ws origin il treatment devised b> 
Met/ f r fracture of the femur The frame 
shot n was u td fir some time in the Coolsingel 
llospiul at I otter lam b\ Dr van Stockum 
1 he j Hunt its on an elevation raised from 40 to 
45 cuitimet r above the bed Pillows stayed by 
woo Un 1 artiti n v hich ar omitted in the pic 
turc ar place 1 at both sides of the patient and 
at his ba k \n adhesive pla ter tractiin dressing 
with a inodiii ation according to Met/ is applied 
in the usual manner The es ential part is then 
the usj ension T he entire limb is suspended by a 
eor 1 uj portin 0 thigh and leg separated 1 he 
knee is left free of bandage so as not to impede 
nu ti n A narro \ flannel roller bandage 1 
v ound in a spiral around the traction dressing 
1 ings are fasitne 1 to this bandage Lach of the 
ring bv it If is a"ain t ved with two safetv pins 
One ccntinuous cord is run alternately through 
the rings and through a rov of pullevs in such a 
iv that the cor 1 1 egins at the most proximal 
and ends at tin mo t lislal ring Thelowest row of 
pulltvs in thur turn in. suspended from a higher 
row of pullevs and the e in turn are suspended 
from tne pullcv pla ed still higher The upper 
mo t pullevs are su pen le 1 bv means of a cord 
v Inch runs throu h tw pullevs screwed into the 
v ooden fr ime ti 1 1 1 In daily u e this appara 
tus v as called a ship dressing 

I luce fact rs contribute tov ard traction (0 
The wei ht u {ended to the adhesive plaster 
strap l ) Ihe v tight of the leg directed 
obhquclv 1 n it an amdc of 20 degrees (.,) 
The horg. ntal c mponents of the forces acting 
upon the cor 1 su ptnded in an oblique direction 
Without situ lent countertraction the patient 
\ ould not be able to stand thi traction The 
countertracUon is supplied by three factors (1) 

D — _itnt d b for 


The uninjured leg upon which the patient ma\ 
push himself of! against a buffer (2) Friction 
of the pelvis on the seat (3) A woollen sling 
around the sound groin fastened to the head of 
the bed This w ill cause the pelvis to take a ome 
what oblique position so that the injured leg is 
pulled m abduction With fractures of the thigh 
below the trochanters this position is of great 
value and an apparently insufficient abduction 
will in fact come up to the demanded require 
ments in all respects 

The sitting or semi sitting posture possible 
with this arrangement is a great advantage espe 
ciallv for aged patients as it tends to prevent the 
development of pneumonia In this position the 
hip joint is at all times in semiflcxion Nursin 
is much simplified because the patient soon 
learns to lean upon the well leg and is able at the 
same time to raise lumself b> means of the hand 
grip above his head Bv means of active move 
ments of the whole body such disagreeable and 
often life endangering complications as pneu 
moma and thrombosis are prevented 

The row of metal rings fastened b> thebanda e 
mi> be transposed laterally so as to cause an 
inward rotation of the whole limb By displac 
ing the rings one can arbitrarily modify the rota 
tion 

The part of the cord to which the leg is sus- 
pended runs distally in a more oblique direction 
than the part serving to suspend the thi h This 
results in a slight bendmg of the limb at the knee 
Metz model was gradually modified by us so 
that the knee could be moved actively as well as 
passively 

After some time suspension by means of pulleys 
was replaced by suspension of the extrenuty to a 
long lath about the len 0 th of the whole limb 
A row of small screv eyes was affixed to the side 
of the lath which faced the limb The cord was 
laced throu e h these screw eyes instead of through 
the pulleys In this modified and simplified 
form the suspension and traction frame (with 
adhesive plaster strap ) \ as used in Rotterdam 
for many y ears Our next modification consisted 
in dividing the lath in two so that the thi h 
and the leg were each su pended separately to a 
shorter lath 

This measure was taken to procure greater 

t Aaj <Uo J j i S 
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mov ement in the knee joint The w ooden frames 
were placed over and around the bed 

EQUILIBRVTED SWINGING TR \CTION VPPARVTUS 
\CCORDING TO NOORDENBOS 

Different alterations of the original Metz 
suspension and traction frame gradually gave 
rise to the present equilibrated swinging traction 
apparatus according to Noordcnbos The wooden 
frame which was at first placed outside the bed 
was replaced by metal arches screwed upon the 
sides of the bed At present wc sometimes 
suspend the limb from a lath but more frequently 
we use one or two small hammocks for this pur 
pose The lath or hammock is no longer tied to 
the arch which is fastened to the bed In order 
to make sure that passive and active motion will 
be possible to an ample degree the limb is 
brought into a swinging condition The cord 
bearing the lath or the hammock is not attached 
firmly to the arch but is run on two pulleys one 
end of the cord being fastened to the arch and 
the other end attached to a weight which will 
keep the limb in equilibrium The limb is thus 
suspended in a swinging perfectly balanced 
position and an unlimited opportunity is afforded 
tor motion Generally two arches and two ham 
mocks suffice to keep the leg m the swinging 
position The pulleys are screwed upon the 
arches in such a way that the weight cannot 
possibly hit the patient if the cord to which it is 
suspended should accidentally break One great 
advantage of this apparatus is that it can be made 
to fit any type of fracture and the patient 
together with his bed and the entire apparatus 
may be easily moved to a balcony out in a 
garden or transported to the X ray laboratory 

We have finally abandoned the use of adhesive 
plaster traction and have substituted direct 
skeletal traction with a nail according to the 
Codivilla Steinmann method This has made it 
possible to reduce every shortening Continued 
traction with relatively little weight has proved 
entirely sufficient but uninterrupted traction is 
of the utmost importance not only to attain cor 
rection of the shortening but also to keep the 
fragments in proper alignment 

For the treatment of fractures the validity of 
a method was at first judged according to the 
quantity of callus which was formed Now we 
are convinced that an excessive formation of 
callus is undesirable This extreme quantity of 
callus may be very injurious to the function of the 
limb either in a direct mechanical way by 
pressure on the muscles in the case of localization 
close to the joints or more indirectly by pressure 


on the nerves or blood \ essels When the con 
tinued traction treatment is applied, callus 
luxurians is generally not observed and accord 
ing to Eardenheuer, this phenomenon is to be 
imputed to the decrease of the mtcrfragmcntal 
pressure It seems reasonable that the proper 
reduction which generally comes about with 
this direct skeletal traction also has a part m the 
production of callus 

No other treatment permits the use of such 
a small bandage and allows so much freedom 
of motion With nail traction the entire limb 
even at the site of fracture is uncovered and 
may be examined and palpated at any time 
These advantages arc due to the small point of 
application of the direct skeletal traction by 
means of a Codivilla Steinmann nail 

In general it may be said that the nail causes 
no pain at all or only slight pain even with active 
or passive motions of the injured limb 

Scmiflcxion according to Percival Pott is as 
indispensable to correct displacement as uninter 
rupted skeletal traction Semiflexion is not only 
the position in which the flexors and extensors 
arc in equilibrium but also the position m which 
the total strain of the flexors and extensors 
together is least In physiological equilibrium 
the tube of the soft parts is circularly and equally 
stretched When the shortening has been reduced 
by continued traction a lateral pressure which is 
conducive to a gradual reduction may be used 

In the position of semiflexion the total strain 
of the flexors and extensors is least so that a 
minimum weight is sufficient to reduce the short 
ening The value of a position in which the limb 
swings freely but is fastened so as to hang on 
to one fixed point according to Sautcr has been 
recognized for a very long time We find it to be 
the next improvement in the Metz frame because 
here part of the serviceable effect is no longer lost 
through friction of the limb against the bed or a 
splint Moreover a few however very slight, 
motions are possible In the equilibrated swing 
ing traction apparatus according to Noordcnbos 
the active motions are possible to the fullest 
extent Here no part of the dressing ever covers 
any joint The whole limb is freely suspended 
and swings in equilibrium The limbs own 
weight has been eliminated so that even the 
slightest muscle contractions cause some motion 
in the joints 

At the same time the suspension in narrow 
hammocks permits convenient nursing of the 
wound in compound fractures without the 
necessity of any changes in the swinging traction 
apparatus itself 
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In view of our modern conceptions of the 
different requirements of the treatment of frac 
turcs such as the desirabiht\ of a good anatomical 
result and the possibility of active motion the 
cqu hbrated s\\ inging traction apparatus is en 
tircly satisfactory It is needle s to say that y\e 
do not mean by this that the anatomical result 
of all hinds of fractures may be called perfect 
Neither is this in the least necessary for a good 
functional result However a displacement so 
serious as to impede the use of the limb later 
on cann t continue to exist when this method is 
applied One may also be tow a great deal more 
care upon the encour igement of activ e motion and 
the execution of passiv e m ition than was formerly 
possible It is amazing to see how slight active 
motions may be execute 1 only a few days after 
the application of the equilibrated swinging trac 
tion apparatus Ihc pain dependent on the 
fracture disappears almost instantly after trac 
ti in is instituted Simultaneou ly the shortened 
muscles arc restored to their physiological length 
and the ccncentnc pressure of the tube of the 
soft parts quickly causes absorption of the 
hxmatuma 

I he sy inging position and the slight active and 
passive motions made from the beginning of the 
treatment promote the circulation of the blood 
Because of the continual traction active motions 
are soon possible and do not in the least en 
danger the retention of the fragments As venous 
circulation 1 secured by the high position and 
suspension cedema is practically prevented and 
the much dreaded complication of thrombosis 
is less likely to appear The formation of scar 
tissue of the tender parts at the site of fracture 
will be minimized atrophy due to inactivity 
cannot result and no stiffening of the joints 
occurs 

We point emphatically to the fact that active 
motion benefits the callus Allison and Brooks 
compare 1 callus with atrophic bone Active mo 
tion executed in moderation will not irritate the 
young callus and cause o\erproduction but will 
quickly cau e it to ripen into bone The amount 
of time required for bony union is not prolonged 
as our own experience has shovn At first we 
feared that the duration of treatment more 
especially the appearance of bony union might be 
prolonged by the execution of some active mo 
tion from the beginning but this fear proved to 
1c unfounded Accordin" to Blake and Schwarz 
the period m which bony union is accomplished 
is even shorter v\hen active motions are executed 
than with immobilization With this treatment 
the callus production is minimal but sufficient 


Care must indeed be taken to dimini h the 
weight as much as possible as soon as the over 
riding has been corrected W ith ev ident chastisi 
some danger of delay m the bony union actually 
exists W ith intra articular fractures early 
active motion is of the utmost importance 
Immobilization in the case of hTmorrhi e m the 
joint will cause fibrinous adhesions which ull 
at length become fibrous Intra articular fibrous 
bands lead to bony ankylosis Active motion 
howev er causes the blood to be absorbed quickly 
and keeps the joint in a supple condition 

The equilibrated swingin 0 traction apparatus 
is of vital importance for fractures attended v ith 
vascular or nerve lesions Its services were in 
valuable with our treatment of these dreaded 
forms of fractures Traction and suspension y ith 
perfect balance are di played to their full value 
and show themselves to be valuable therapeutic 
expedients in cases m which one has to treat 
serious disorders of the circulatory system or 
threatening paralyses 

The suspension of the injured limb in non 
constricting hammocks leaves carcely anything 
to be desired Therefore nowadays better results 
may be obtained than formerly for compound 
fractures with large yvounds Aided by a scrupu 
lous antisepsis we can with the equilibrate 1 
swinging traction apparatus treat the wound in 
many cases as though there were no fracture and 
reversely nurse the fracture as thou h there were 
no wound While treating compound fractures 
we are no longer merely satisfied when infection 
and sepsis are prevented but we also require 
healing of the fracture with perfect anatomical 
and functional results 

The equilibrated swinging traction apparatus 
is simple and can be adjusted quickly We con 
struct the whole apparatus for equilibrated us 
pension and traction so that it is fixed to the bed 
This makes it possible to move the patient out 
on a balcony or out of doors When several 
patients with fractures are being treated it i 
wise to nurse them together in one \ ard One 
patient then teaches another hoyy to make actne 
motions and a pint of mutual encoura ement 
prev ails 

As the function of a limb may influence a 
patient s w hole life the fact that the equilibrated 
swinging traction apparatus necessitates treat 
ment in a hospital should not be considered as a 
senous disadvantage Trom a social print w 
view the v ery best treatment is the least expen 
sue because invalidity is prevented Fractures 
should be treated with the utmost care in v e 
equipped hospitals 
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The possibility of infection through the 
Codiv ilia Steinmann nail is certainty not imagi 
nary but with careful and expert handling of the 
nail the danger of infection is limited to a single 
exception if not entirety excluded To illustrate 
this we mention the following laboratory expen 
ment 

In patients treated with the Codiv ilia Stein 
mann nail cultures were made from the secretion 
of the canal At the same time cultures were 
made from the bone and from the soft parts 
These cultures all remained sterile It was more 
over shown by our experiments that the nail 
could be left in the bone for a considerable time 
if no infection occurred The small wounds 
caused by the nail often heal in 2 day s 

Doubtless a manifold control with roentgeno 
grams is necessary w ith this method of treatment 
and makes admittance to a hospital for fracture 
treatment all the more desirable 

OUTFIT 

We use practically the same instruments as de 
vised by Steinmann In Professor Noordenbos 
clinic small modifications have been made In 
the first place a nail of rustless material is now 
used It is quite as elastic and is scarcely lm 
paired during the long period of traction How 
ever the point of the nail sometimes bends while 
it is being introduced The sharp point of the nail 
has therefore been made somewhat blunter but 
it retains its quadrangular shape (Fig 2) 

Linnartz advocates the desirability of giving a 
triangular shape to the nail point 

To introduce the nail according to the Stein 
mann method the handle chiefly is used One 
piece nails are exclusiv ely employ cd The length 
of the nails varies from o centimeters to 5 centi 
meters with a corresponding diameter varying 
from 4 centimeters to 2 millimeters The nail 
should project 2 to 3 centimeters outside the skin 
of the limb on both sides To this end the 
diameter of the limb is measured with a pair of 
compasses at the spot where the nail is to be 
introduced A nail of the desired length may 
then easily be selected At present we have 4 
different kinds of stirrups which fit these nails 
that is to say in addition to the original appara 
tus according to Steinmann there are three 
different sizes which correspond to the length of 
the nails The fourth kind of stirrup is exclusively 
designed for nails that have to pierce through 
the distal end of the tibia The blades of this 
apparatus are 5 centimeters longer and the long 
section is entirely straight This gives ample 
room for the foot 


DISINFECTION 

The whole limb is washed and shaved The 
skm is separately disinfected along a zone extend 
ing circularly around the limb and 24 to 15 centi 
meters wide in proportion to the diameter of the 
limb at the site of the nail A solution of 5 per 
cent picric acid in 96 per cent alcohol is used for 
the last disinfection The area is then covered 
with sterile towels as for a major operation The 
surgeon puts on a sterilized coat and rubber 
gloves All the instruments are sterilized by 
boiling In fact the whole procedure is carried out 
m a no less elaborate way than would be the case 
for a major operation 

ANAESTHESIA 

Preferably a general anaesthesia is used (ethyl 
chloride ether) In a few cases local anaesthesia 
may be applied when narcosis is undesirable 
One should also bear in mind that with some 
patients the nail may be introduced without 
any anaesthesia 

INSERTING THE Wit 

While the nail is being inserted the haematoma 
at the site of the fracture should be carefully 
avoided on account of the danger of infection 
Furthermore the nail must on no account be 
inserted through the medullar cavity but should 
transpierce the spongiosa Obviously the nail 
should be outside the joint and the capsule It 
is of great importance to avoid the epiphysis so 
that growth disorders will not be provoked 
Moreover the nail might gradually cut across 
without meeting with any resistance 

Large wounds or inflammatory skm affections 
are contra indications to the insertion of a nail 
In such cases the nail will have to be driven more 
distally through the limb 

Different methods are used for driving the nail 
through the bone When this transpiercing is 
done by means of a hammer the fragments may 
be shifted and involve the risk of spreading the 
hfematoma Besides it may be difficult to keep 
the desired direction The nail may be caught in 
a hand drill or an electric drill It is best how 
ever to use the handle and to bore the nail 
through the bone by hand In case of consider 
able overriding one should retract the skin proxi 
malty on both sides before introducing the na 1 
so that it will exert no pressure upon the distal 
edge of the opening in the skin as soon as the 
shortening is reduced 

Previous incision of the skin and of the soft 
parts as far as the bone is not recommended It 
was considered an improvement because the nail 
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would not come into contact with the shin when 
this incision was made But if the incision is 
small contact between nail and shin is almost 
una\oidable and if the incision is larger bacteria 
may penetrate the interior all the more easily 
from the outside along the nail because a breach 
remains The prev ious drilling of a canal through 
the bone 1 a needless procedure not altogether 
devoid of danger Since the bone dnll is re 
moved and the nail is then inserted the danger 
of infection is great 

THE NAIL BV>«DAGE 

Around the two nail ends we apply vioform 
gauze and then on top of this a small square piece 
of sterile gauze is tagge 1 ov er the nail ends This 
dres mg is then fixed w ith a sterile banda Q e The 
nail should be entirely covered b> the bandage 
from the shin to the stirrup 

TRE YTMENT OF THE NAIL 

\n infection around the nail usually becomes 
manifest onlv after some time Therefore it is 
improbable that the infection originates immedi 
atcly after insertion of the nail when an accurate 
and aseptic technique is applied The utmost 
care should therefore be taken during the entire 
treatment with the nail and the supervision should 
not be left to nurses 

r very week the bandage should be removed 
with sterile instruments and the shin surrounding 
the nail as well as the nail itself should again be 
disinfected The small border of dried wound 
fluid around the nail should be carefully removed 
and the area cleaned with sterile gauze soaked in 
a solution of picric aud n alcohol Then the nail 
is again dressed with vioform and sterile gauze 

REMOVING THE N ML 

The stirrup and the bandage are removed with 
sterile instrument A.11 wound fluid is viped off 
one of the nail end at the ame time the latter is 
thoroughly leaned with sterile gauze soaked in 
the alcoholic lution of picric acid The sur 
rounding skin 1 al o di infected After the picric 
acid soluti n has dried the entire procedure is 
again repeated 

"Now the nail may be pulled out of the bone 
with ton^s In the presence of infection the nail 
i found to be entirelv loose Immediately after 
removal of the nail a small quantity of wound 
lluidi relea ed Thereafter both nail wounds are 
disinfected and covered with an anti epUc band 
age These wound always heal quickly when no 
infection ha appeared during traction The in 
fcction of a nail canal is either the result of an 


insufficiently antiseptic after treatment or of aa 
error in asepsis during insertion and is of course 
avoidable 

Although infection is extremely rare and is 
founded on an error which might have been 
avoided with better care the danger of infection 
slight though it may be remains the weak point 
of the method Yet it may be asked Wherein 
operativ e abdominal surgery does one find an un 
falling method which never results m a disagree 
able complication or warrants a mortality of o 
per cent? 

However disagreeable a sinus after nail traction 
may be we should consider that the functional 
and anatomical results rarely leave anythin to 
be desired After all a sinus or what is worse 
a slight infection is more easily treated and 
healed than is an ankylosis a shortemn an 
atrophy or a deformity Besides the disorders 
which are liable to appear after osteosvnthesis 
according to Lane are much more serious in their 
results than the slight inflammations of a nail 
canal 

Now we shall consider the application of the 
equilibrated swinging traction apparatus to dif 
ferent forms of fractures The fracture that has 
caused much trouble in treatment throughout all 
ages is the fracture of the femur We may justly 
consider the results of these fractures as our chief 
criterion for ev ery method of fracture treatment 

FR \CTURE OF THE FEMUR 

The accompanying figures (3a and 3b) show 
how the patient is treated in a semi sittin posi 
tion Here one recognizes a subdivision of Metz 
method which has been retained bv us This pos- 
ture secures a semiflexion in the hip joint 

An elev ation as w ide as the bed and of a len th 
of 60 centimeters and a height of 40 to 45 centi 
meters is placed on the mattress of an ordinary 
bed Wooden partitions supporting the pillows 
against w hich the patient leans are placed behind 
and partly at the sides of this sitting piece 
These partitions are caught between the head 01 
the bed and the sitting piece the partitions 
are connected by means of hook and eye Two 
handgrips are suspended over the patient s head 
and fastened to an arch (omitted in the lUustra 
tion) entirely similar to the arches to which the 
limb is suspended The arches are screwed upon 
the bed With the aid of these handgrips the 
patient may lift himself and at the same time lean 
upon the uninjured limb During treatment this 
arrangement is of great \ alue as it constitutes an 
aid in nursing and allows the patient to obtain 
general body exercise Although the patient is 
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confined to his bed he need not in the least he 
quietlv but may practice salutary gymnastics as 
much as he likes 

Tor aged patients recumbency in an enforced 
position is thus entirely eliminated and life cn 
dangermg complications such as pneumonia and 
thrombosis need not be feared While the patient 
raises himself by his hands deep respirations must 
inevitably be made The muscles of the abdomen 
and of the back seldom or never brought into 
action w ith other methods of treatment are used 
repeatedly 

The patient suffering from fracture of the femur 
is treated with a nail which is inserted supra 
condylarly according to the Codivilla Stemmann 
method We however insert the nail from the 
medial side that is to say a finger s breadth proxi 
mally and a finger s breadth anteriorly to the 
adductor tubercle While the nail is being in 
serted the angular displacement is reduced 
through manual traction on the foot Meanwhile 
the limb is not flexed at all or only slightly at the 
knee It is of the utmost importance to insert the 
nail perpendicularly to the axis of the thigh and 
not perpendicularly to the axis of the femur The 
femur has an eccentric position in relation to the 
axis of the soft parts of the thigh If tht. nail is 
inserted perpendicularly to the axis of the femur 
it will as soon as traction starts occupy a position 
perpendicular to the axis of the soft parts This 
causes pain and a persistent angular displacement 
Another disadvantage accompanying a faulty 
manner of inserting is manifested less distinctly 
that is the nail shifts its position gradually The 
cause of this complication is generally not recog 
nized Therefore one often finds in the literature 
advice to slide small cases on both sides over the 
nail ends These cases are made of cardboard 
wood or metal and rest against the bandage As 
soon as the nail begins to move the apparatus 
fixed to the nail pushes against the case and the 
nail is stopped In the most favorable instances 
the pressure of the case is painful and frequently 
results m ring shaped decubitus Therefore these 
cases have been provided sometimes with a disk 
in order to distribute the pressure on the skin over 
a wider surface At first we applied similar cases 
and disks but we have abandoned their use on 
account of the occurrence of decubitus If the 
technique is faultless shifting of the nail does not 
occur 

Persistent angular displacement of the frag 
ments also a result of a faulty mode of inserting 
the nail, may be combated by a separate and un 
equal strain at both nail ends (recommended by 
Schepelmann, Linnartz Baum, and others) 


The essential feature of our method consists 
of the combining of continued direct skeletal trac 
tion with separate equilibrated suspension of the 
thigh and the leg 

lo the foot of the bed a pulley is applied which 
can be moved along a vertical bar to any desired 
height Over this pullej runs the cord to the 
apparatus fixed to the nail from which the trac 
tion weight is suspended The limb entirely 
washed and shaved is first wrapped in sheet 
wadding and then covered with a flannel bandage 
extending from the toes to the knee the heel re 
mams uncov ered Around this dressing is again 
carried the narrow roller bandage provided with 
rings One ring is placed on the dorsum of the 
foot and live or more rings arc placed on the leg 
The desired degree of inward rotation is obtained 
by placing the rings more or less laterally (Metz) 
The rings are fastened with safety pins If the 
limb does not show the least disposition to roll 
outward or inward the simplest manner of sup 
porting the limb consists in the use of a small 
hammock The ring dressing is applied in those 
cases in which a tendency toward inward or out 
ward rotation exists 

Through the rings we lace one cord connecting 
the leg with a wooden lath provided with screw 
eyes Bv means of a cord this wooden lath is 
connected with a weight exactly as heavy as the 
leg Often the foot is kept up by a separate cord in 
order to prevent a talipes equinus 

The leg and the thigh hang completely apart on 
to tw o arches lmmov ably fixed upon the bed The 
thigh is suspended in a rough linen hammock 
Two wooden laths each provided with two screw 
eyes keep this hammock in an expanded position 
In order to prevent the formation of wrinkles 
heaw linen is used and its two upright sides are 
provided with exceedingly narrow iron splints 
These splints arc as long as the width of the ham 
mock and continually keep the hammock suf 
ficiently expanded 

For a long time hammocks have been used in 
the treatment of fractures As far as we know 
Mojsisovics was the first to use a cloth hammock 
To prevent the unequal and troublesome pressure 
of wrinkles he put a splint between the leg and 
the cloth thus obtaining a smooth bottom layer 
However such hammocks will prove to be con 
stncting after a time 

We employ two metal instruments just as long 
as or a little longer than the diameter of the ex 
tremity These instruments are placed crosswise 
between the ends of the hammock and make of it 
a widely opened gutter so that no more than half 
the circumference of the leg at most will come into 
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contact with the hammock Generally a folded 
towel sometimes containing a pad of cottonwool 
is put under the leg The figures show how the 
hammock for the thigh as well as the lath or small 
hammock for the leg are suspended to a separate 
arch by means of a cord and pulleys Both the 
weights to be fastened to the cord should be just 
as heav y as the thigh and the leg 

Now the whole leg has the agreeable and greatly 
desired position of semiflexion according to 
I ercival I ott The degree of flexion of the knee 
and hip joint \anes according to the seat of the 
fracture The average flexion in both joints 
amounts to from jo to 40 degrees Besides m this 
position the distal fragment is brought in the axis 
of the proximal fragment after the classical 
precept The patients may tx encouraged to 
make active movements without danger The 
pain warrants the execution of only gentle motion 
Nothing is more conducive to obtaining a rapid 
bony union than these slight but frequently 
executed motions 

Uninterrupted traction assures success in the 
retention of the fragments m the reducing of the 
shortening and in case a nail is inserted perpen 
dicular to the axis of the soft parts in the exact 
anatomical alignment (re axiation) of the frag 
ments Our attempts to reduce lateral displace 
ment entirely did not always succeed 

YV hen the formation of callus begins the patient 
may somewhat increase the amplitude of his mo 
tions The function alreadv performed by the 
young callus promotes bone formation Circula 
tion is in no nay impeded by the dressing and is 
stimulated by the active motion This again has 
a favorable influence upon bone formation We 
point once more to the great utility of active mo 
tion also from a psy chological point of view The 
patients have the feeling of being able to con 
tribute to their recoyerv and the disheartening 
cnsation of being ill and helpless in bed is not felt 
so keenly 1 he patient y ery quickly regains self 
reliance Hi morale is most fayorably strength 
cncd by the continual increase of the degree of the 
excursions of the active motions and this causes 
him to pcrccix e progress subjectix ely In spite of 
thelongdurxtnnof the treatment patients remain 
cheerful and full of confidence in the future and 
m the method that enables them to contribute 
toyvard recovery Eyery decree of mcrea emthe 
amplitude of the motions is noted with joy and 
the patients are always anxious to demonstrate 
their progres Yctnc motions are not painful 
If the contact of the nail with the soft parts be 
comes xensitne or painful we choo e another 
point of insertion for the nail 


Massage is possible but generally superfluous 
while the patient is still m the equilibrated swii^ 
mg traction apparatus The hrematoma is rapidly 
absorbed because circulation goes on under maxi 
mally favorable circumstances (Edema and a 
collateral effusion into the adjacent joint are also 
rapidly absorbed 

This apparatus satisfies the highest require 
ment for the entire patient is treated and not 
only a fracture complicated by a patient as 
was tersely expressed by Allison and Brooks in 
their criticism of the old immobilization method 
There is no need of countertraction because of the 
li^ht weights neces ary to reduce the oyerriding 
with direct skeletal traction It is sufficient that 
the patient may push himself off against the 

buffer with his sound foot This buffer is a 
40 centimeter cube placed at the foot of the bed 
The foot of the bed has been elevated as was first 
indicated by Gurdon Buck This measure is not 
so much intended for the exertion of counter 
traction a for the securing of a comfortable posi 
tion for the patient 

The whole of the effect of traction benefits re 
duction This is not only because the point of 
application is directly upon the bone but is also 
because the free suspension is perpendicular to 
the axis of the limb This is not the case when 
splints or sliding splints are used 

Tor a fracture of the femur the nail may also be 
inserted through or just below the tuberosity of 
the tibia For the long bones traction is usual!' 
applied directly upon the distal fragment in 
order to obtain an immediate effect Tor fracture 
of the femur one has to use a different method 
Christen pointed out the fact that traction applied 
to the condyles of the femur has an indirect 
point of application Almost all of the muscles of 
the thigh are attached to the tibia directly dis 
tal to the knee joint Thus the force necessary 
to pull the muscles of the thigh to their physio- 
logical length should be applied here Then the 
distal fragment may be readily moyed di tali' 
as they are unable to offer the slightest resistance 
Relaxation of the capsule and ligaments of the 
knee joint cannot possibly result Exactly the 
same reasoning may be applied to traction 01 
the os calcis in fractures of the leg 

Although Christen s theoretical exposition may 
be perfectly correct we have found that traction 
with the tuberosity of the tibia as the point 0 
application does not make it possible to reduce 
posterior displacement of the distal fragment I » 
same good results yuth the nail through the 
tuberosity of the tibia as the point of application 
are only obtained yvith fractures of the shaft 0 
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1 1 " i l lie original Metz apparatus 

the femur T igurc ,b illustrates the apparatus for 
this hind of fracture fractures of the lower end 



I jg Drawing of nail 

of the femur however require traction applied 
dircctl> upon the condoles of the femur in order 
to obtain the desired elev ation of the distal frag 
ment 

How does this tally w ith Christen s thesis^ 
When the knee is half flexed the condyles of the 
femur rest on the tibia only on their dorsal side 
(rig 4) These points of contact between the 
femur and tibia are dorsal with regard to the axis 
of the femur The nail is inserted a fingers 
breadth in front of and above the adductor tuber 
cle so that the point of application of the traction 
on the femur lies in the axis of the femur anya\ay 
ventral to the line connecting the points of con 
tact of the condyles with the tibia 

As a result of traction upon the femur pressure 
is exerted upon the tibia This will extend the 
muscles of the thigh to their physiological length 
When all shortening is reduced the muscles will 
prevent further distal displacement of the tibia 
Now the tibia has become a piniclum fixum while 
traction upon the femur continues The distal 
fragment of the femur now has a line of support 
passing the points of contact between the femur 
and the tibia Ventral and proximal to the line 
of support a force is applied which acts in the 
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direction of femur axis Then the distal fragment 
revolves in a sagittal plane and reduction of the 
posterior displacement results The shorter the 
distal fragment the greater the effect obtained 


SLPRVCONDVLAR FRACTURES OF THE FEMUR 
If any doubt should still exist as to the ef 
ficiencv of the insertion of the nail through the 
condoles of the femur the following case will 
demonstrate the superiority of the method which 
uses the condyles as the point of application of 
the traction 
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For children it 1 necessary to employ counter 
traction when both limbs are to be treated simul 
taneouslv in the equilibrated swinging traction 


apparatus The foot of the bed is elevated and 
on the mattress a padded shn 0 retaining the nchi 
is fixed (Fig 6) 

The boy shown in Figure 6 suffered supra 
condylar fractures but suspension of the thi hs 
proved unnecessary The method of treatment 
facilitated the nursing of the patient and al ) 
made it easy for him to move his entire both 
without detriment to the fractures It is a well 
know n fact that genu valgum (knock knee) is not 
to be detected in a flexed knee Therefore the 
knee should not be flexed too much as one mi ht 
unexpectedlv meet with a consolidation in a 
valgus position 

FRACTURE OF THE FEMUR THROUGH VND 
BELOW THE TROCHANTERS 

YV hile treating fractures through and below the 
trochanters abduction and reduction of rotary 
displacement are of the utmost importance In 
this position the distal fragment is put in the nvi 
of the proximal fragment Flexion of the proximal 
fragment is compensated by placing the patient 
m a sitting posture Figure 7 gives a view of the 
equilibrated swinging traction apparatus for the 
treatment of fracture throu h the trochanters 

The arrangement in the bed is entirely similar 
to the arrangement for fracture of the shaft of the 
femur (Figs jaandjb) A nail is inserted through 
the condyles of the femur Thele iswrappcdina 
similar dressing but the rings are placed more 
laterally so as to obtain the desired inward (me 
dial) rotation The thi h is suspended in a narrow 
hammock the knee being sightly flexed We 
also use this narrow hammock for open fractures 
of the femur instead of the wide hammock (Fi s 
ja and jb) . , . 

Uninterrupted traction in abduction is 00 
tamed with the apparatus devised by Professor 
Noordenbos which 1 applied to the foot of the 
bed The apparatus consists chiefly of three very- 
long metal bars Two of these bars of a round 
shape are immovably fastened to the loot of the 
bed at some di tance from each other w ith catche 
and screws \long these vertically placed bars a 
third bar placed horizontally may be moved up 
and dow n The horizontal bar may be brought 
upward and sideways at the same time Its end 1 
provided with a pulley rotating around a vertical 
axis \\ ith this construction any desired degree 
of abduction mav be given at any height (Fig 8) 
In our first apparatus the plane in which the pullcv 
revolves made an armle with the bar regula 
ting the degree of abduction (Fig 7) ltie 
manner of attaching this pulley was soon im 
proved and now it may rotate around a vertical 
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Ii« 5 Bilateral supracondvlar fracture of the femur 


axis The desired position corresponding to the 
exact degree of abduction is now entirely auto 
matically occupied b> the plane in which the 
pulley is to move With this apparatus any de 
sired degree of elevation abduction and rotation 
of the limb is possible for uninterrupted traction 

(rig 8) 

I or these fractures equilibrated suspension is of 
inestimable value The limb maj not only be 
flexed and extended but abduction and adduction 
are also possible to a large extent Mov ements of 
the hip knee and foot joints are in no way lm 
peded The wooden partitions partlv visible in 
Figures 3a and jb are entirely visible on Figure 7 
The sitting posture is indispensable for the 
treatment of aged and stout patients By raising 
himself with the aid of the handgrips the patient 
causes all of the muscles of the bodv to function 
At the same time deep respiration is stimulated 
We treat very aged even 80 year old patients 
in this apparatus w ith excellent results 

FRVCTURE or THE BONES OF THE LEG 
As Figures 9a and 9b illustrate the equilibrated 
swm 0 ing traction apparatus for an open fracture 
of the leg we shall hrst give a summarj of the 
treatment for open fractures and thereafter we 
shall pass on to a discussion of the treatment for 
fractures of the leg 

OPEN FRVCTURES 

Two kinds of open fractures are distinguished 
primary open fractures in which trauma first 



Hr 6 Application of apparatus in bilateral fracture in 
children 


lacerated the soft parts and thereafter caused the 
fracture and secondary open fractures in which 
the fracture existed first and thereafter the soft 
parts and the skin were wounded bv the frag 
ments from within outward 

Evidently the first group of open fractures 
affords the greater risk of infection 

Immediatelv after a patient with an open 
fracture is admitted the whole leg is gently but 
thoroughly washed and shaved Before the 
treatment of the w'ound is started the patient 
is given an intramuscular injection of antitetanic 
serum 

We consider every accidental wound to be con 
tammated If a macroscopic contamination is 
distinct we first administer a general anesthetic 
Then a solution of picric acid is poured into the 
wound and wiped off with sterile gauze We re 
peat this until the wound is macroscopically 
cleaned At the same time a sufficient debride 
ment of the wound is made and in some instances 
excision of the contused edges is added The 
-vicinity of the wound is disinfected with an al 
coholic solution of picric acid (5 per cent) then 
the wound itself is disinfected with fresh sterile 
gauze soaked in the solution of picric acid This 
whole procedure is repeated 
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I he mil js then m cried Generali) it is un 
pos ible in these uses to insert the nail into the 
hsial fn mint of the broken leg Therefore we 
u t the e this for the pc mt of application The 
mil i mcrtcl a fingers breadth distal and 
i r il i th literal malic >lus through the os 
c d i I lie n ul is taken care of in the usual man 
n r in I ixirx thing is 1 r ught into rea hness for 
truti n 

Next the w un I is c xere I with sterile towels 
an I while a most careful asep is is being obserxed 
ill (i uc shreds are remoxed the bone in so far 
a it hi been maerosi picallx contaminated is 
rem xcl The ound is igain disinfected and the 
fruturt then re luted If the wound is large or if 
ten I n an l I nes ire expxse 1 oaptati >n of the 
i Igi i attomj h hed bx means of a few sutures 
willi t ugut If the x ound is small hewexer an 
anti q tic I an lagt suffice I igurc Qa repr ents 
i j it lent with an open fracture of the bones of 
th leg 1 lit nail according to the Codtxilla 
Stunminn method has been inserted through 
the c il is Onlx a xtrx light weight is needed 
t ccurc retention >f the fragments Suspension 
i t\ lu ixelx achiexed x ith the aid of ham 
m k ii usual for all fractures of the leg 

Su j in i n is ipplied ptrpenchcularlx to the axis 

1 tii thigh an 1 1 g t ncton eausing loss of part 
l tlu crvueille effect <f the traction weight 
1 n tcxi t it all In ime cases a small buffer 
gi\ ill l c mfc rt a a st ix f r the sountl limb 
lull ur d ill of tin del uls f the apparatus art 
I irlx in 

Iri ti n t\ muns if the Stcinmann nail 
H i li It th i del i ju t dr tinn-mshal le The 
mill i tin I i in i m ill flannel hammock c n 
tru ti I i ii h a ax a t free the heel of anx 

l r uri I h rut fa tene 1 1 » the hammock ire 

k | ( ii| l\ i mill clcxi fhi*> clexi avoid 
lit ril ir ir igunsl the toe which max 
I n ill I n un n lurable V small cap again t 

lli {li I tr the t is 1 he application of a 

pirn Ir i ig t prexent the foot from falling 
ml ( 1 1 t tr (l \t tt is unntce irv \ but 

t r » ii ii I th 11 x r of the leg is to be compcn 
it l t k i th f jt in the le ired position 
I hi null h mini k thtref ire supports the 
h t il tri m nt I he proximal fragment is sus 
p nl Inn ther null hammock I his tog ther 

ith th himm k of the thi h gixes a flexed jx> 
in n t th kit 

Bx the hm in<» f the eights hanging on to 
l >th h til himm k the transit r e displace 
mint (ini r j ten r) max be reduced If the 
I h i f n fen x to rccurxate it max be cor 
recti I eilh r 1 x ] ening the xxei 0 ht of the mo t 


distal hammock or bx finding another place f r 
the hammock 

The wound (spiral and parti) xisihle in Fi ur e 
Ob) ma> be taken care of without anx alteration 
in the equilibrated swinging traction aijaratu 
In fact it is now possible to treat the wound as if 
there existed no fracture and to treat the fracture 
as if there were no wound The black color of 
the leg in the illustration is caused b> the solution 
of picric acid 

I ractures of the leg in its proximal half art 
treated with a Codixilla Steinmann nail inserfef 
into the tibia It is inserted from the side im 
mechatelx anterior to the fibula and about four 
fin ers breadths proximal to the lateral malleo- 
lus rittiR n this nail we haxe a special apparatu 
in which the hakes Ime been proion cd with a 
straight part 


XRTICULXR FRirrURES 
The equilibrated swinging traction apparatu 
achicxcs its greatest success in articular and open 
fractures The joint hemorrhage if not quick!) 
absorbed w ill soon occasion fibrinous adhesions 
\\ ith an immobilizin' 7 treatment these fibrmou 
adhesions are transformed into bands of fibrous 
ti sue tvluch will mexitabl) lead to ankxlosis ir 
arthnti deformans or at least to a certain stiffnes 
cf the joint 

As the re ults of the control cxaminatu n will 
forthwith show the function of the joints is in no 
wax impeded as a result of our method of treat 
ment which includes carl) actixe and pas ixe 
motu ns 

In treatin' 7 a malleolar fracture of the 1 c we 
dnxi a nail throu h the os calcis and then procce 1 
as in all fractures of the leg (Fi" 9a) If a di n 
cation of the ankle joint should exist at the same 
lime the occurrence of a reluvation need not be 
feared with this apparatus , 

We treat fractures of the femur in which tre 
line f fracture inxolxts the knee joint with a 
nail throu n h the distal end of the tibia 1 m ai 
plies t j fractures of the femur as x ell as those of 
the tibia Tor fractures of the femur the upp®f 
end of the tibia mi) also be taken as the point ol 
ipphcation xf the traction , 

In order to maintain a good coaptatnn ox t c 
fragments in articular fractures of the pro tuna 
end of the tibia we sometimes emplox axxoou n 
caliper lined with felt With thee A s ape 
fractures the corn!) les of the tibia are \er> muc 
prone to separate laterall) If during the lirs 

dax weapph this wooden catch which keeps 

fra 0 ments m close appo ition thex x ill u ualix 
become durablj fixed in the right position 
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I ig 7 Semi sitting po ttion of i iticnt with fracture of 
trochanter 


TK \C1URI OI Til! 11U Ml RU*> 

The treatment with a nul through the olcc 
ranon or through the ulna i inch distally to the 
olecranon (Tig 10) is applied bv us for fractures 
of the shaft of the humerus when reduction is not 
otherwise possible or when disorders of vessels or 
nerves occur The illustration shows the humerus 
being suspended in the dressing with rings At 
present we prefer to use a small hammock because 
it is much simpler and leaves the arm almost en 
tirely exposed for examination The forearm has 
been flexed to a right angle at the elbow and is 
kept in an upright position because the hand is 
hung in a handgrip This position is as simple as 
appropriate Padding around the wrist is main 
tamed by a circular wristband fastened to the 
handle laterally from the hand by two loops 
(Edema of the hand is prevented by active mo 
tions of fingers and hand Movements of finger 
wrist elbow and shoulder joints are in no waj 
impeded \\ hen the patient gets too tired to hold 
the handle any longer the lateral loops provide 
suspension 

With fractures of the surgical neck in the pres 
ence of considerable displacement we bring the 
upper arm into abduction The dressing is in 
the main very similar to the dressing for fractures 
of the shaft 

The highest requirements are imposed by the 
treatment of the supracondylar and diacondylar 
fractures With almost absolute certainty we 



I S The ipparitus may be adjuste 1 so that any 
de ired degree of abduction may be obtained 


maj warrant a very satisfactory reduction ind 
function for fractures caused bv flexion as well 
as for those occasioned b\ hyperextension We 
always use the olecranon as point of application 
for the traction Tor the rest the dressing is 
entirely similar to the dressing for fractures of 
the shaft 

The patients execute motions from the moment 
of application of the dressing \\ ith fractures of 
the proximal half of the humerus we may also 
insert the nail a little proximally to the epicon 
dvles m a frontal direction 

COMBINED FR VCTURES Or RADIUS AND ULNA 

When reduction is otherwise impossible we 
apply the dressing shown in Figure ii Two nails 
are inserted one into the olecranon and the other 
a little proximally to the distal radio ulnar joint 
On the ulnar side 2 fingers breadths proximal to 
the styloid process of the ulna the nail is inserted 
through the ulna and radius with the forearm m 
semipronation \\ e attach to this nail the usual 
apparatus which has been provided with a 
handle by means of bronze aluminum wire cotton 
wadding and a roller bandage 

The wrist band Figure io is simpler than the 



JO 


SUI GERA G\NECOLOG\ AND OBSTLTRICS 



Fg 9 Tract of b esoflo e I b DetalofF ca 


li tal nul and just as effective The so called 
parry fracture of the ulna associated with a 
luxation cf the radius is treated in exactly the 
unc manner The traction in the right direction 
keep the head of the radius automatically re 
lute 1 and als> maintains the fragments of the 
ulna in perfect anatomical apposition Beginning 
( n the tir t lav the patient is urged and encour 
cl 1 1 ext ute active motion 
\\ ltile treating an articular fracture of the proxi 
mal en I f the ulna in the presence of a luxation 
f tht nliu wt successfully apply vertical sus 
pul n f the f >rc irm exclusiv civ to a nail a little 
|r ximal t the rist but without traction upon 
tht 1 ruin Retention of this luxation is onlv 
I lb! in thi apparatus In this instance pull 
i cxertt 11 v the erv weight of the upper arm 
Ihetx ce lin<dv exten ivc joint hemorrhage rap 
ldlv ib-t rb an 1 the function of the elbow is 
impaired vnlv I v a ft degrees in extreme flexion 
and exten i n it tht patient s dismi sal 

INDICVTI N 1 k Tin l I Ol Tilt FQUILIBRVTFD 
WINCIM TRUri \ VIPVRVTLS VXD CODI 
MtU\ TUNMVNN NVIL 
I racture v uh on iderable overriding of the 
fragment shnild in the first place be treated 
with the equilibrated swinging traction appara 


tus becau e of the certainty of reducin all 
shortenings by means of direct skeletal traclnn 
The bone is restored to its normal length within 
a short time As soon as proof of this has been 
furni hed bv roentgenograms and the transver c 
displacement has at the same time been suf 
hcientlv corrected it is advasablc to diminish 
the traction weight Diastasis of the fragments 
should be particularly avoided 

Fracture of the shaft of the femur the touch 
stone of the validity of every method of treat 
ment generally heals in the equilibrated swingm 
traction apparatus without any shortening 
rarely with a verv slight shortening Complete 
reduction of the transverse displacement l not 
always successfully attained but this is of minor 
importance provided the fragments are in proper 
anatomical alignment Generally a sufficient 
reduction of transver e di placement is ob- 
tained 

For true articular and intra articular tractures 
functional therapv is at least as important a 
anatomical reduction The equilibrated swinging 
traction apparatus satisfies both requirements 
A. few day s after the application of the apparatu 
for fracture of the tibia involving the knee joint 
thepamfulnes entirely disappears and the patient 

may then start his active motion I he joint 
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Tig 10 Fracture of the humerus 

effusion is rapidly absorbed and in proportion to 
the reunion of the fragments the motions in the 
knee grow more cxtcnsiv e 

At present better results may be obtained by 
means of this apparatus than by former methods 
of treating open fractures The care of the wound 
is in no way impeded by the equilibrated swinging 
traction apparatus and the limb is accessible on 
its entire circumference Examination palpation 
and change of dressing are alway s possible The 
use of non constricting hammocks renders super 
fluous any more elaborate suspension apparatus 
For fractures with comminution the preven 
tion of shortening and the proper alignment of 
the fractured ends of the bones are of the utmost 
importance We fulfill both of these require 
ments with uninterrupted skeletal traction com 
bmed with equilib rated suspension The trac 
tion suspension method is most successfully ap 
plied for the treatment of spiral fractures In 
these fractures the retention of fragments was 
formerly extremely difficult and even now many 


useless operations arc often performed such as 
wiring of the fragments Uninterrupted traction 
is a reliable guarantee for the maintenance of the 
proper coaptation No fixation dressing is as 
reliable as uninterrupted traction and in the 
latter active and passive motion may be executed 
without endangering the reduction In general 
any conservative non operative treatment is to 
be preferred to an operative treatment For para 
articular fractures the best results are obtained 
with the equilibrated swinging traction apparatus 
We always succeed in applying semiflexion 
which is so desirable for these fractures This 
treatment is of vital importance for fractures 
complicated by circulation disturbances or in 
juries to important nerves 
For compound fractures also this treatment is 
surpassed by none Thus we have successfully 
applied the equilibrated swinging traction treat 
ment to multiple and articular fractures of the 
tibia One patient suffered several fractures of 
the same tibia which involved the knee joint as 
well as the ankle joint 
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L LTIAf \TE RESULTS 

This paper is based on a stud} of the fractures 
treated in the Binnen Gasthuis at Amsterdam 
with the equilibrated swinging traction apparatus 
according to the method of Noor ienbos during the 
period from 1920 to 1925 In this same period 
177 fractures of the loner extremity and one arm 
fracture were treated in a different manner and 
without traction apparatus In all 157 cases of 
fractures of the lower catremitv and 49 cases of 
arm fractures were treated with the equilibrated 
swinging traction apparatus 

Of the patients with fractures of the lower 
extremity 127 reported for control examination 
and of these 88 had pull exerted In means of the 
Codivilla Stcinmann nail affixed directlj to the 
keleton In all the other cases traction \ as ex 
erted b> means of adhesive plaster zinc glue or 
the suspension traction dressing according to 
von \olkmann 

Of the patients with arm fractures 4^ reported 
for control examination and of these 4 were 
treated with the equilibrated swinging traction 
apparatus For 3 patients adhesive strapping 
trai tion w as emploj ed Tor 16 traction w as trans 
nutted b\ means of a wire through the tnceps 
brachn tendon 

It will be noted that an experiment was con 
ducted in order to compare the different means 
of traction and it was indisputabi} evident that 
nothing but uninterrupted traction exerted di 
recth upon the keleton b> the Codivilla 
Steinmann nail was ab olutel) certain to reduce 
shortening 

TABIEI -WEIGHTS IN KILOGRAMS 
FOR TR VCTION 

Ad 1 ChH 

Th gh 7 3 

L g 40 S 3 

Uppe am 3 

F ca m 4 

TVBLE II —DUS REQUIRED FOR BOW 
LWON 

Ad 1 Chdlr 

Th gh 5& 37 

Leg 60 4 J 

Upp m 3l 

Fo earn 

Table I indicates the amount of weight used 
with the method in which suspen ion and nail 
traction are combined with free s\ mgmg of the 
limb The e numbers repre ent the average ob 
tamed b> our calculation During the treatment 


of each case the size of the weights was repeated!* 
changed 

When considering these numbers one sho ty 
bear in mind that m most instances the wei ht 
for traction was considcrabl} diminished after a 
few da\s as the shortening had leen redu ed 
The correct amount of weight is indi pensablew 
obtaining the precise degree of intenragmenlai 
pressure (Bardenheuer) favorable to the forma 
tion of sufficient callus On the other hand com 
plete separation of the fragments ma> prove fata! 
to the formation of callus There mi\ be a chance 
of delajed union During the first davs not onl\ 
the wei Q hts serving for traction should be fro 
quently varied but also th weights used for 
equilibrated suspension 

It is true that the average period in which !>on\ 
union is completed for adults is Ion er than 1 
generallv stated but our records apply to senou 
fractures difficult to treat intnnsicall} which 
would certaml} have required as much time v hen 
treated in an> other wav The) were open or 
articular fractures or fractures with disturbances 
of the circulation or fractures with a marked dis 
placement Comminuted fractures consolidate as 
rapidl) as other fractures but now and then re 
fractures occur In general the period require 1 
for bon) union is no longer than with an> other 
method while the functional result is di tmctl) 
better (Table II) 

Sometimes with fractures of the 1 c upper 
arm or forearm the apparatus is removed before 
the process of bon> union is complete at the stage 
in which the fragments have onl> flcxiblv cotp 
tated At that time there is no more risk of 
secondarv displacement and the patient may fora 
short period be subjected to an after treatment 
with a plaster of Tans dressing or with a shn 
Also we often omit any dressin" A long treat 
ment m hospital if undesirable through circum 
stances ma> thus be prevented (Table Ilf) 

Our records would be a great deal more favor 
able but for the well known fact that patients 
receive pa) ment from the State Insurance Office 
and aged patients especially are incline I to pro- 
tract the period of after treatment longer than 
is netessar) (Table IV) 

FUNCTION \L RESULTS 

Me distinguish unlimited good and poor 
functional results An unlimited function of tn 
limb shows no perceptible difference betv cen the 
outid and the injured hnb Jf a light difference 
exists we call the function good if the deformity 
is m asurable vi ible or wor^ we cajl t <• 
function poor In Table \ compound ana 
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articuhr fractures sometimes articuhns well is 
open are not included 

The results of the treatment with the cquili 
brated swinging traction apparatus nia\ be called 
excellent as these records show (Table VI) 

SIIOPTCNING 

The most radical shortening was centimeters 
This patient had not been treated with direct 
skeletal traction 

In 4 cases all children w e noticed a lengthening 
of i centimeter 

COWPENS \TORV LENGTHENING 

As has been stated (Cole Truesdcll David 
Brooks and Lehman Burdick and Sins) this 
phenomenon maj be frequently and especiall> 
observed in children We also have in this 
series a case of fracture of the femur with more 
than 5 centimeters of shortening After years 
this shortening proved to have been entirety 
eliminated The roentgenogram showed that 
the transverse displacement had disappeared 
completety and that at the same time perfect 
anatomical alignment was present 

INFECTION 

In this series of patients we had 6 cases of in 
fection The sinus which suppurated longest 
closed spontaneously after i year The service 
ableness of such a limb is powise damaged by a 
sinus All 6 cases of sinuses occurred m the leg 
In this senes we did not observe phlegmons 
sequestra penosteitis osteomyelitis or osteitis 
No operation w r as necessary 
The nail wounds on the leg healed on an aver 
age v-ithm 6 dajs those on the arm within 5 dajs 
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r\IM ULNLSS 

In only a few cases the pitients complained of 
pain When plaster molds lnd been used 
oedema inevitably appeared when patient recom 
menccd walking never or very rarely when our 
treatment was used Atrophy was never seen by 
us Arthritis deformans occurs only exception 
ally and even then to a very slight degree without 
causing any subjective trouble Lesions of nerves 
and blood vessels pointing to a faulty technique, 
were not observed 

PVTI10L0CIC VL VNVT0V1V OF THL N \IL CAN \L 

\\c once had the opportunity of investigating 
the pathological anatomy of the leg of a 6^ year 
old male The equilibrated swinging traction 
apparatus was applied because of an articular 
fracture of the tibia with fracture of the head of 
the fibula Traction was exerted through the os 
calcis with a Cod) villa Steinmann nail After 75 
day s the nail was remov ed The fracture had not 
completety consolidated A plaster mold was 
applied with the idea of keeping it in place during 
a short period A fortnight thereafter the patient 
succumbed to pneumonia 

Postmortem examination showed a broncho 
pneumonia and a umlobular left lung The nail 
wounds which were accessible for treatment 
through windows in the plaster had closed m 3 
days At the time of examination the scars were 
hardly visible 
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MICROSCOrt 

The cclloidin sections of the os calcis showed 
bone spi ules separated from each other bv 
idiposc tissue No accumulations of l\mph 
corpuscles or leucocytes were found anywhere 
tn the section The bone spicule were typically 
constructed and arranged actimformlv around a 
circular spot aim ist in the center of the section 
and measured * 5 b\ 3 5 millimeters On the sur 
face of these hone spicules was found a substance 
which was stained intensely red with eosin This 
B I Ml VI J l I h P h 1 II my Labo y 


we considered as osteoid \\ e also found a clos. 
meshed network of connective tissue abundant 
m capillaries and also containing a few limph 
corpuscles The nuclei of these connective tus« 
cells were partly round and partly oval The\ 
had not been stronglv stained with htmatin 
Between the cells there was a fine fibrillar medi 
ary substance Toward the center the tis u e 
became more loosclv meshed and then gave a n 
impression of adipose tissue No signs of inllatn 
mation were noticed at the circumference of the 
circular spot (mil canal) 


IRUTURLS 01 THE LATERAL TUBEROSITY Or THT TIBI \ 
WIIH DISPL YCEMENTS Or THE LATERAL MLNISCUS 
BTTWELN THE FRAGMENTS 

WILLI VM R CUDniNb ns MD F\CS Chicvco 

V Pf f S g > \ h « l yS t Cook t y d W 1 y M m 1 11 p 1 
\RTHUR H CONI E\ BS MD CmeACO 
R (3 S geo F U Cool C ty II [ 1 
A T> 

C \RNET S SI IFfERT B S MD Chicago 


I TM \CIUKTS of the lateral tuberosity of 
the tibia have been known since fractures 
have been described but it has seemed to us 
that such fractures occur much more frequently 
with the use of automobile bumpers — so fre 



\ (1 tt) OR Cru h ng f I t ral t lie o it> by 

f reed bd t o Th t e p lpifi d Thj ty S 

d p lateral m t n 

fig C R lie d ! ttb eco mr ted with fra 
nr nt from aaten r/a e I same tibia 


i vook c y h p tii 

quenthave thev become in fact that thev mi ht 
lie called bumper fractures Thtir frequency 
and the difficulty of obtaining good results with 
conservativ e methods have led us to try operative 
treatment with the result that we have found 
some interesting data in regard to the lateral 
mem cus in these ca es 

Anv force that will cause a sudden forced ab- 
duction of the extended leg can and frequently 
does cause fracture of the lateral tuberositv of 
the tibia The anatomical reasons for the position 
of this fracture are that the tuberositv isshelf ukc 
and is supported bv the fibular head On the 
other hand the lateral condvle has a shot 
strong neck and its lateral edge is forced through 
the tuberosity bv forced abduction of the e\ 
tended leg 

The si2e of the fragment or fragments vanes 
The factors which cause this variation are not 
dearlv understood The entire lateral tuberositv 
ma\ be crushed down and cimmmuted as is 
shown in Figure i or just a fragment may ik 
broken off as is hown in Figure t In Figure 4 
we see the lateral fragment completely separated 
from the tibia and Figure 6 shows a stm wider 
separation of the lateral fragment It mu t be 
obvious that rupture of the crucial or collateral 
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ligaments ma\ occur in these fractures but as 
\et we have not encountered this complication 
If the head is crushed down as in Figure 1 the 
lateral meniscus is carried with it 7 / the lateral 
fragment is uidch separated the lateral meniscus 
ts sometimes detached at its cured border and 
displaced do an bclaccn the fragment and the 
shaft in such a position that the parts cannot be 
approximated except b\ means of an open oper 
alton The fluid in the joint is alwajs blood} 
and contains a large amount of fat with frag 
ments of cartilage and bone floating in it These 
fragments of bone and cartilage ha\e been found 
in the suprapatellar space If the joint is opened 
10 dajs to 2 weeks after the injur} the free fat 
mav gi\ c the fluid a purulent appearance 

I he s\ mptoms of this fracture are marked 
lateral mobilit} of the extended leg at the knee 
joint fluid in the joint a point of marked 
tenderness o\cr the anterior portion of the lateral 
tuberosit} swelling and discoloration commonl} 
and crepitus usuallv absent If the lateral tuber 
ositv is fractured there is no increase in the 
motion of adduction — the increase is all in ab 
duction Historv of the injur} is of \aluc in 
making a diagnosis 

Roentgenograms in both the anteroposterior 
and lateral positions are essential to establish a 
definite diagnosis for while the anteroposterior 
\ie\v would show this t}pe clearl} it is not un 
common to miss a cond}lar fracture if onl} an 
anteroposterior view is taken 

TREATMENT 

Unless the fractures are handled carefullv 
the end result is a loose joint with a marked gcnui 
valgum which causes permanent disabilit} 


\ ; 

u__ 

Tig 4 (left) F M Fracture of lateral tuberosit) sepa 
ration of fragments 

Tig 5 F M Same patient as in Figure 4 Corrected 
with screw Joint not opened Apposition poor due as we 
believe to interposition of meniscus 



1 ig 3 T M Slight fracture of lateral tuberosit) 
Treated conservative!) Excellent result 

Treatment ma} be of the conservative t)pc if 
the separation is not marked The fragment 
mav be pushed into place if seen earl} or pounded 
into place with a soft hammer after the method 



Fig 6 (left) G \\ ide separation of lateral fragment 
Operation Joint opened Meniscus di located down be 
tween fragments Meniscus removed Fragments approx 
imated 

Tig 7 G \\ Result of operative procedure to correct 
defect shown in Figure 6 
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of Cotton Man\ of the fractures do well with 
immrbilintiun if it is not continued for too long 
a pcriol In the case shown m Figure 4 we 
operated without opening the joint and approxi 
mate 1 the lower crimes of the fragments as we 
theught fairh well with a wood screw but the 
\ ray picture showed a separation (Tig 5) and 
the knee functnn has never been good 

In the ease shown in Figure 6 we opened the 
j int and feund the lateral mem cus dislocated 
down between the fragments in such a position 
that we cruld nit possibly have approximated 
the fr igments without first hftin„ the memseus 
out I his wc did and then apprt ximated the 
fragments as shown in I igurc 7 Wc had an 
thcr ease similar to this one and in lxith ca cs 
we removed the meniscus This wc believe to be 
1 nu lake as the broad surface of the lateral 
meniscus will surcK make the joint more stable 
ind more clastic We are also convinced that it 
can 1 c five I in place in such a manner that it will 
n it be rcdislocated 

In 1 igure 1 we foun 1 a pulpiticd mass of bone 
an I fat W ith the cartilage fragmented we made 
1 substructure to support the cartilage with chips 
if b nc taken from the anterior surface of the 
simctibu The result is shown in Tigure 105 
fegrees lie vim degrees lateral motion If we 
hid left the lateral meniscus in position it would 
h i\c prevented the lateral motion of the extend d 
leg in the tinal result 

ibc length 0/ the incision varies from 5 to 6 
inches as is necessary 1 1 ccure a good view of the 
Hint to remove anv free fragments of bone or 
arlilagt and to expose the upper end tf the tibia 
1 he fragment is replaced and fixed with what the 
cirpcnltrs call a wool screw an ordinary steel 
crew with large heavv threads Wc use such 
crews because thev gra p the cancellous bone 
more tirmlv and holt! I etter than either bone or 
ivor\ crews or aut venous pegs \nother thing 
in favor of the wood screw is that no drill 1 re 
quired in the soft cancell ius bone anv thing that 
will make a nick in the cortex is sufficient to start 
it the screw driver sends it home and its broad 
bead erves as a hrm support to the lateral 
/raiment The w >und is closed in layers the 
synoyia fascia and skin separatelv but loosely 


enough to allow the c cap of any exces flui 1 
\ yolummous dres ing is applied to al sort am 
such fluid If extravasation is marked the tire 
in^s are changed once or twice dunn the hr t 
4 hours 

The limb 1 immobilized in a cast for from to* 
weeks varv mg with the tv pc of injury Theca t 
is then removed and passive motion be un In a 
case like that shown in Figure 1 we feel that m rc 
care is nccessarv to prevent crushin than in 
other tv pes therefore each time the limb 1 given 
passive m it ion and massage it is replaced m ihc 
case I he ca c is u cd nearlv S weeks 
Two of these patients were men will pi t fo 
vears of age (I igs 1 and 4) and both have g 1 
joints with little if anv hnutaticn of flixi n cr 
exten 1 in and vcr> little I itcra) motion 
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AN OPERATION TOR PILONIDAI SINUS 

IK 1 1 \\K II I \nr\ M D I V C S Bo TO*J 


T UI opcritn e plan to be described in this 
paper has been successfully employed in this 
clinic for several years It has also been 
demonstrated to many surgeons who report satis 
factory results from its use We therefore feel 
justified at this time in describing and recom 
mending the operation as a means of completely 
ridding patients of the finger like branches of pilo 
mdal sinuses together with the sinus itself and 
at the same time of making pro\ lsion for the early 
closure and healing of the large deep defects which 
result from the excision of the sinus and its tract 
Some years ago in pilonidal sinuses I began to 
remote in a complete block all of the sinus tract 
together with all of the tissue around the sinus 
as shown in Figure 1 The purpose of this tecli 
mque was to carry the excision of tissue wide 
enough and deep enough (down to the sacrum) to 
remote in one piece of tissue all of the diseased 
area with any of its ramifications I was led to 
adopt this plan because of the number of patients 
who came back to us with recurrences following 



i 

n 1 the pilomd 1 sinu together with all of t ram 
f cations ha been removed in one block b> the excision of 
the entire km ar a over tl e sinus and b> the carrying of 
the block inci ion down to tl e sacrum and nit to the glutei 
late ally The sacrum covered v ith its aponeurotic fibers 
maj be seen in center of wound and the depth of the wound 
and area to be Idled witl granulation can be appret late 1 


less radical operations such as attempts by us and 
by other surgeons to follow sinuses and excise 
them 

The removal of a large block of tissue by this 
plan (Fig 2) was very successful in that the sinus 
and its tracts w ere eliminated but such large de 
fects remained that we were confronted with two 
great disadvantages (1) Much time was required 
for the defect to fill in by granulation and organ 
ization and (2) a large mass of scar tissue was 
present directly over the sacrum where it was con 
stantly subjected to pressure and trauma when 
the patient sat dow n and to lateral traction from 
the spread of the nates while the patient remained 
seated As a result of this scar tissue being thus 
subjected to trauma we have several times seen 
it break down in different patients as well as be 
come necrotic sev eral times in the same patient 



1 

r g 2 The tl lek broad 1 ased pedicle of skin and sub 
utaneous fat has been cut from one edge of the wound 
p eparator* to tran planting med ally and has been su 
tured to tl e oppo ite edge of the wound to fill in the deep 
defect left by the block removal of the pilonidal sinus and 
it tracts 


no 
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Fig 5 The skin sutures have been inserted and this 
illustrate how the transplanted flap covers the defect over 
the sacrum It also illustrate the character of the defect 
which is to remain and its very much lessened depth as 
compared with Figure i and the lateral and better location 
of the resulting cicatrix 

To ov ercome these disadv antagea I hav e added 
a further step to the operation I cut a fat lined 
shin flap with a broad pedicle from the side of the 
wound which is the result of the block excision of 
the sinus and transplant it into the center of the 
wound b> suturing its internal edge to one edge 
of the wound leaving the opposite edge unsutured 
and with a wide defect in the remaining portion of 
the w ound The presence of this latter defect is of 
little disadvantage as ma> be seen in Figure 3 
since the bottom of the ca\it> which now results 
is made up of the bulging fibers of the gluteus 
maximus muscle thus providing a soft yielding 
base for the scar which results following organiza 
tion of the cavity and does awa> with the possi 
bihty of trauma to the scar which is produced by 
the solid sacrum when the scar is placed directl> 
ov er that un> lelding structure 


Tig 6 Thi drawing diagrammatical}) illustrate theplan 
of the proceeding a Shows b> the dotted line the proposed 
block excision of the pilonidal sinus and its ramifications 
which are diagrammatically illustrated bj the white area 
marked sinus area b Shows the deep defect which follows 
the block removal of such a large amount of ti sue and the 
dotted line to the right indicates the propo ed incision 
through skin and subcutaneous fat down to the gluteus 
maximus mu cle which prepares the flap for transplanta 
tion c Shows the flap transplanted to its med al position 
sutured to the aponeurosis over the sacrum and the subcu 
taneous fat of the wound edge and with the skin sutures in 
place It also show the lateral position of the defect which 
must remain and the advantage of having the defect in 
thi position rather than in a median one 

SUMMARY 

It is not claimed that the plan described makes 
possible healing b> first intention for wounds pro 
duced b> block excision of pilonidal sinus tracts 
It does however greatly lessen the time of heal 
ing and greatl> improve the character of the re 
suiting scar 

The operation itself does not require written 
description as its steps ma> readily be grasped 
by studying Figures 1 to 5 with their legends 
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AT AHI problem cf obtaining a satisfactory im 
^ mol lli/atim of the hip joint has bothered 
surgeons for many 5 ears The intra articular 
approach in the attempt to secure bony fusion 
1 t. tween the head of the femur and the acetabu 
lum was and probably still 1 the method most 
frequenth emphned IIowe\er the results with 
this method ha\e been an\ thing but satisfactory 
lut other to the \iuth of the patient and the 
1 n cquent lack, of ossihcatnn or to the patho 

I git il jiroccss |>rc ent lioth of which seriously in 
tirfcrt with bony fusion 

In iq 1 Maragliano yvas the first to call atten 
tion to another method for immobilizing the hip 
Ife employed a bone graft between the trochanter 
in I the crest of the ilium This extra articular 
metlic <1 of thr ming 1 bony bridge from the femur 
t the ilium was not widely known or used until 
i)i) when \11 tc (il began using an extra artic 
uhr mctlnd in y hich he placed two tibial grafts 
fr m the greater trt chanter to the crest of the 
ilium \1 nit the same time kappis (5) in 
( irminy repirted a senes of S cases in which 
uuts f I! wed the placing of a graft between the 
trnhantcr and middle of the ilium He consul 
re l his results as go nl when using dead !>onc 
grift as with auto^en u graft 

In 10 1 Harm ( > <le crilicd an ojicration in 
which a flap < f ilium 4 o centimeters square was 
turnc I dt w n t y cr (he hip joint inda /lap of femur 
with its In c at the gre iter tnchanter was turned 
up t meet it With thi op ration an occasional 
till il grift hail t be added 

*Mn e then numer us urgeons if all countries 

II iu id\ c itid the extra articular or para artic 
ular me th Is f hi| immobilization and ha\c 
de itd\ari us pr ttdur s I he most popular as 
\ycll 1 one t the m st efficient methods is that 
whi h wasdeMse f I \ Ifibbs (4! and Hass (3) in 

I pen lenth in which the greater trochanter is 
utilize It 1 1 un fu ion I etween the neck of the 
femur and the acetabulum Tin method how 
ever i n it strictly extra articular as the capsule 
of the joint ha tc be ojiened in order to reach the 
neck Tht it of the patholo 0 tcal process is thus 
brought int mere intimate contact yyith the held 
cfiperation Howtxer thi 1 a theoretical rather 
than a [ m tica 1 point against the operation 
Mathicu and Wilmoth (6) classify this method as 
a para articular ind not as an extra articular 
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fusion \nother type of para articular fu ion 1 
that described b\ John C Wilson (9) inxibicha 
dap of ilium is turned down and fitted into a slit 
in the trochanter and femur 
The follow ing iliotrochantenc strut graft meth 
od that we haxe used m 9 ca es since 1926 has 
guen good results 

The pitient is placed on the operating table on 
his unaflL cted side the leg on the affected side In mg 
supported in tiie position at which fixation 1 
desired The position of choice 1 1 flexion of 0 
degrees and an abduction of xo degrees If the hip 
is partially ankylosed in a position not exccedm 
a flexion of 30 degrees and adduction of 5 de ree 
w c consider it as satisfactory and rather than run 
the chance of lighting up the infection in order to 
ecure a slightly better position we lea\c it as it 
is If the deformity is greater than a flexion of 30 
degrees and adduction of 5 degrees a Cant oste 
otomy can be performed at the time of the fusion 
operation or preferably later 
The incision (Fig 1 ) begins at a point aliout 
j inches posterior to and below the antin t 
uperior spine of the ilium and is earn d down 
w ird oy er the greater trochanter and lateral 
aspect of the femur for a distance of about , 
inches The underlying fascia 1 similarly mci'cl 
and then by blunt dissection the fibers of the 
gluteus mcdius and underlying gluteus minimu 
are split down to the trochanter The muscle ax 
then retracted anteriorly and posteriorly so as to 
expose the capsule of the joint and the surface of 
the ilium oy erly ing the joint care bcin taken not 
to injure the periosteum of the ilium 
With a 2 inch chisel placed longitu JimlJy a 
large anterior and a large posteri ir flap are rai-« l 
from the greater trochanter each flap remain n 
attached at its base (f ig ) \\ ith a 1 inch chuej 
a t?aj is then raised horn the ilium the chisel 
bein 0 placed about 3 4 inch abo\e and parallel to 
nm of acetabulum This flap should be about 3 4 
inch long r 4 inches wide with l ase upward 
The distance from the base of thi flap to the 
lower end of the flaps of the greater trodian cr 1 
then measured with a probe The upper eni ot 
the lateral aspect of the femur is then freed from 
muscle without disturbing thepeno teum an i the 
length of the required graft is then measured off on 
the femur beginning about l/ inch below the 
trochanter The graft should be m \xiith about 
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Fi 0 1 Skin incision IV 2 F g 3 

Fi^ Upper Tlap from ilium reflected upward Mid ri 0 3 Femoral craft in place beneath flap of ilium 
die Tlaps from trochanter reflected anteriorly and poste 1 above and with flaps of trochanter sutured together over 

orlj Lower Site from which femoral graft is removed lower end 

'4 of the circumference of the femur and should If a deformit> does not have to be corrected at 
be the full thickness of the shaft It is casil> cut the time of operation a bivalved cast is made be 
out with a chisel the electric saw as a rule not fore operation as adv lsed b> Hibbs It is removed 
being necessary \\ e prefer to take our graft from and dried so that immediatciv following the opera 
the femur rather than elsewhere as it does awav tion the patient can be placed m it This reduces 
with multiple incisions the curved femoral graft the time that the patient has to be under the 
is stronger than the straight tibial graft and in ancesthctic provides a drj warm cast and hence 
none of our cases has the femur been weakened reduces the chances of postoperative shock 
One end of the graft is pushed up under the flap Unless complications arise the patient is allowed 
of the ilium which firmlj holds it in place to remain undisturbed m the cast for months 

The lower end of the graft is placed in the pre At the end of that time the upper half of the cast 
pared bed in the trochanter and the flaps of the is removed the wound is dressed and N. ravs are 
latter are then sutured together over the graft taken The leg is massaged dailv At the end of 4 
with heavv catgut (Tig 3) The graft is so firmlj months a short hip spica or a brace is applied and 
held in place that there is practicallv no danger of the patient is allow cd to be up on crutches \t 
displacing it The muscles are then allowed to fall the end of 6 or 8 months depending on \ raj 
together over the graft the fascia is sutured with findings and clinical examinations all support 
medium plain catgut and the skin closed mav be remov ed During this entire period the 
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treatment ttod these licing circmonu of the 
brea t an l m nr tnoma of the su mach 1 \ i 
with met i ti ts m the H\cr detclcped an ascites 
one Icing a tarunflna of the breast and th 
other the nne\u cell carcinomatosis The ca i >f 
epithelioma f the lip de\ eloped cncephaliti All 
I aticnt it limes hii \ arsing amounts ot a! 
hurnin an 1 c i ts p rc ent in the urine t to brtast 
case had su| pres i n <f urine one \ ith eon 
\ ulsi n riere \ ere n uni oh a eidents The 
u ual colic c nsupati m tnd neunti of lead p i 
enin were aim t th ent Onh «nt ease the 
brti t \se n \ alne — h wed one of these 
ssmptem m nth tturtr itmcnitas tarted 
\ll { ati nt were tn hen uth a rapi 1 gra e 
anTnua eft rrec nin^o t erim ot oil ulal lead 
losing io t <*op reent him 1 bin an 1 a mam 
as ooooo re 1 c irpu tie per cul u nulhmeUr 
within t da\ whtrem basophilic granule 
al o apptare I C ne ntrated olutnns of leal 
brought the ibtui much o>ner or in i to 
da\ lhi manna which at time pre ented a 
hi h colir indta et i plu tended toward spon 
tmeous rcc \er\ Ir n atrue and It crdict were 
of \alue in com! atin n the anemia Injccticns of 


oo, t or gram ot lead in a case fjirh uell re 
com red from the an'emia acted \cr\ sharph ir 
reducing hremojobin and red cell it looked 
an accumulated aetnn 
B1 < d ch irts T i„ures x and > she w the actior 
f eolloi lal le id in reducing the aim lint ( f h mo 
globin and t tal red count in f jur < f these ca^e 
Of i case f carcinoma ot the brea t treat* 
with colloidal lead onl\ one is alne an l K ba.' 
letmite metasta es This c a c is prescnlc f m u ' 
of the po sit llits that the lead m conjunction 
hi 0 h \ dta^e V ra\ and ehcmical amputatt n c 
the I rtast ma have prolonged her life I i^u e 1 
she\ s the Icsi n lx fire the lead tr atmen » & 
started an I 1 1 ure shows the same le ion aue 
lead treatment Fi ores to t ho the 1 1 J 
since the lead treatment was di continued an 
after eberom) amputati n of the left brea t an. 
shin gnftin was done The other fise brea' 
ease die 1 months months j month < 

menth an 1 i tear p months after lead treatment 

wa st me 1 All the ther cv=cs lied— the t»m< 
in heated 1 in fr mi the bcpinnm of the lea 
treatment the 4 patients i ith cp ithehoma of t < 
cer\ i\ died in week 1 month 3 weeks an 1 a 
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months onepati nt with carcinoma of the stomach 
died in 6 da\s the other m 3 months the patient 
with carcinoma of the bronchus committed suicide 
in 6 months the one with epithelioma of the 
larvnx died in 1 m inth the one with epithelioma 
of the lip m months the one v ith nmvus cell 
carcinomatosis in 4 months the one with epithc 
homa of the penis in 6 months the one v ith 
osteosarcoma of the thigh in ? * months and the 
one with adenocarcinoma of the \a„ina died 
in 5 months 

conclu ions 

1 No clinical improvement in the tumor was 
noted m anv ca c treated in this series 

Colloidal lead as used in the treatment of 
the«e cases produced a grai e anemia 


3 There was evere hxmaturia observed mat 
feast two cases treated with colloidal lead 

4 In our hands the lack of clinical improve- 
ment together with the se ere anxmias and 
asthenias produced b\ this form of treatment was 
cause enough for discontinuing the u«e of col 0 da' 
lead in the treatment of far advanced cancer 
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MULTIPLEX GRAFT TECHNIQUE TOR EXTRA ARTICULAR 
ARTHRODESIS Or THE SPINE 1 


ll\ CH\PI I S MURRW 

T HE technique here described is of partic ihr 
value for patients presenting extreme de 
grees of kyphosis m which arthrodesis is in 
dicated Arthrodesis is obtained bv means of 
multiple overlapping bone grafts which induce 
fusion of the spinous processes and which later 
in cases of spinal tuberculosis promote fusion of 
the diseased \ertebral bodies Tibial grafts for 
this purpose were first emplojed b> Albee who 
later devised the bent shingle technique which is 
the basis of the method herein set forth 
The tibial grafts are cut sufficiently thin to 
permit bending and adaptation to the pronounced 
curvature while the overlapping gives sufficient 
tensile strength to provide hrm immobilization 
The distance between the spinous processes 
varies directl} with the amount of destruction in 
the diseased vertebral bodies and the technique 
described permits the emplo>ment of as manv 
grafts as ma> be needed to meet the requirements 
of the individual case In addition to the usual 
measures emploved for fixation of the grafts the 



Tig 1 \. raj v ev\ taken about 3 week afteroperat on 

P t d b f th Al m as Soc ty fth H pt If R 
S bm tt d f p bl 


GRYTZMD New York 

trapezius muscles are overlapped when the 
operation is done in the dorsal region (see Tig 10) 
thus giv ing greater postoperativ e support to the 
graft and obviating the need of an> mechanical 
postoperative immobilization 

TECHNIQUE 

Equipment The onlj equipment required is 
the \lbee motor bone saw and the usual stand 
ard instruments for plastic bone surgerv of this 
type 

Preparation <jf patient In addition to the 
usual pre operative treatment of the patient on 
the night before the operation the part of the 
spine to be operated upon and the left leg are 
shaved cleaned with benzine painted with 3 5 
per cent iodine solution and covered with a 
sterile dressing On the morning of operation 
this dressing is remov ed the parts again painted 



r 2 \ ray lew taken 19 months after operation 
pt d dCppldNw\tCty\ mb 9 S 
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with iodine and co'cred with a fresh stcnl 
dresstng 

Operation The patient is place 1 prone on the 
table and the operative area arc prepared 

Incision is made extending from the third 
spinous process cephaloid to the third spinius 
process caudal to the diseased area The pmous 
proces es are then c\po ed and split b\ means of 
a wide osteotome and mallet one side of each 
bein & fractured suhpcriostealK an 1 di placed 
lateralh to either right or left a the cast ma\ 

I e This technique should be cartfulh ob>er c ! 
the result bein" a gutter about i centimeters in 
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I iK 8 \crtical \iev bet \cen the pinous proce es 
honing method of applying the sutures through the erector 
pinx muscles 


I ig g I osition of the erector spina; muscles after 
suturing Ins been completed 

I ig 10 Method of o crlapping trapcziu mu clc 


width to receive the grafts (see Tig 7) The 
intraspinous hgaments are also divided by means 
of a narrow osteotome and mallet 
When this has been done the left leg is flexed 
the shin and subcutaneous tissues are turned 
back and with the aid of the motor saw five 
parallel vertical incisions are made in the central 
portion of the tibia in the order shown in Figure 
j the last two cuts releasing the grafts Ihis 
procedure obviates the difficult} that might arise 
b> an attempt to remove each graft separate!} 
It is of the utmost importance that these grafts 
be not more than 2 to 4 millimeters in thickness 
and 9 to 13 centimeters in length var}ing with 
the age and requirements of the case and that 
they should include all three h}ers of the bone 


It is easy to secure such grafts if the steps in 
dicated in Figure 3 are followed 
The first graft is placed in the central portion 
of the superior spinous process at a little more 
than a right angle as shown in Figure 4 and is 
firml} secured in this position by a suture of 
kangaroo tendon The position of this suture is 
shown in Figure 5a The technique of passing 
this and subsequent sutures through the erector 
spina; muscles is shown in Figure 8 the trapezius 
muscles being reflected as shown The position 
of the second and subsequent grafts and the 
sutures used for holding them in position arc 
shown in Figure 5 a to f " 

The mechanical principle of this succession of 
multiplex grafts is explained more full} later in 



Tig 11 Tibial grafts in alignment as remcned and bal 
ance of resultant forces after operation 



Tig 12 Diagram illustrating the method of attaching 
grafts to spinal column 
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the | i|tr 1 uh „r»ft h wexer hi 1<1 iho c 
litncaih tirmU in j isilitn ml thus m accurate 
mil he u \ I nc 1 nd„c is built lirmh immol ih/ 
in the sj in if c ment 

I In j i n te U ind mi lullarx side ot the 
gritts ire iltcrnUcd \s shown in I igure , a 
pc ml it mud lmj rime \ pr (iteration ot 
f nc fr nt i en tcum ind medulla Ins licen 

li wn l \ irx gr it!x The sul tance ot the 

rt \ 1 firmer th in th it t the me dull i and the 
m ih l I iltirnitin,, the tw > hxtrs prixulcs tn 
ex n list nl uii n tilth Vtleist e in sutures 
ire e mtnl it t ur gntts are u i l 1 lit mart ef 
1 1 h nu\ 1 1 re pure 1 

I I ure f in 1 f h w the late r il \ lew f the 
grill m i lti n ml dl the p sill n f the 
suturi 1 1 ure i h ws the xtrlical xicw 

\tler the gr itts hue been secure.^ la tened in 
po itnn the right tnj c/ius musele which his 
)>re\t usl\ bun reflected 1 ec Fi" o) i 
studied er th mi Ume ind sutured t the 
irut r jine uniimttirst the left The left 
trij /iu mu de i then simihrK stretch l and 
uture I t the \l mil surfue if the n ht 
tripc/iu untimetirs t the right f the nud 
Urn. 111 e\i lie hniqut l sho \ n in 1 i„urc io 

I hi kin ind the suj erti lal tissue ar then 
d sell with j lam eat n ul t line is apj hed ind 
the un h c xert 1 with a luge sterile das in" 

I he m i ion in the Idu is do ed m the sime 
m inner and tin i attent i returned ti I cd and 
phee l in his i le lent kept there I r is 
seek if ter \ huh in \ ra\ cviniinatie n is m i le 

III < II llll M ILVIlflSee Ittl IHtVtl N 

1 t I J \\ 111 B \ h I 

1 it ure 1 1 \ rej re ml the til nl "rafts in ah n 
ment i rim \e I 

When the e grail are 1 > nt dunn the epera 
tun as h wn in It ure uB a set if forces i 

I r iu„ht to u rk a tin in the dirccti n indicated 
l\ the thru arr ws 

li un ii( rtj r tnt a lateral diagram >1 the 
jinil lumn th j in iu j r ec cs / the 
1m f th irti ulir j r ti e in 1 the j mal 

I I lie I he ik mtv t the pin »l I > h lx 
the di e i e | r e re nil m the eru Fin l 
gethrefthe l lie at i an 1 i new t floret 
ictm" in the tlire tion in heated bx the three 
arrows 

1 i<uirc iil> represents the re ultant of the two 
pr c eling ets f force It will be notcel tl at 
thc\ balincceach th r it all punts thusgum„ 
t In sic 1 ical r t te the p int which ha bcom 
weakened lx lit (Inis, a well as preduun 
I rni imm 1 ili/itt n 


higure i i a diagrim lllustratm UicmtlH 
emplc ted for attaching the grafts to the p a l 
column Inthi figure as before a b crcpreNMit 
pinal procc es articuhr proces cs and pma! 
Ik dies re pcctn clx c f g arc the points t whi h 
fixers/ r tf m? etc repre cntin the graft 
are attached to the spinal proces es When then 
lexers are bent dunn„ the operation force i 
tpphed upon them as tndtc ited— the points/ an l 
an l o n acting as fulcrums 
Tin entire s\ stem of grafts earn its effect U 
its it tic n through the articuhr proces* b n 
hexing the weakness m the spinal bodies at r 
It can readilx be seen that an\ attempt to i ro- 
duce fu ion l \ destruction of the articular 
proecs e l> and breaking down the pmalpnc 
es es a will be le s cffectixc than a jroccdute 
which acts as tar to the lettot fcaspos il le I axin 
the articular proces c intact 
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intcr\ il but was not di charged bccau e being an oq han 
he I -id no suital !e home condition The p aas a!> ic s 
di charged intermittently until No\ ember iq and Ins 
not since recurred \ raj examination Maj 1 iq^X 
honed a clear cut U shaped s( inou I ody forme 1 by 
fu ion of the ffth to the twelfth Ior«al todies (I ig ) 

The patient 1 non al Ic to walk without u| port of 
an\ kin 1 and has no 1 am She was pre ente 1 I cforc the 
Outen Count} Me heal Socicta on Mx\ 1 1 iq S an 1 
v\a at that time able to dmc without discomfort from 
hufitrn New \ork to Jamaica bn I land a di tame of 
approximately 50 mile in an ordinary automobile 

SUMM \R\ 

1 It will be noted tint the gnfts arc taken 
from the central and not from the upper portion 
of the tibn the advantage being that an equal 
depth is secured for all the grafts whereas the 
increase in thickness of the cortex in upper 
portion of the tibia would produce irregularities 

2 The periosteal cortical and mcdullarv sur 
faces are alternated thus insuring an even thick 
ness and balance when the grafts fuse later 

^ The method of appljmg the grafts to the 
spinous processes the one beneath the other 


gives a succession of leverages and besides results 
in the maximum thickness of the multiplex graft 
being placed opposite the point of maximum 
kvphosis 

4 Jhe overlapping of the trapezius muscles 
prevents an) tendency the grafts mav have to 
straighten thus producing untoward postopera 
live complications It also supports the back 
itself after the patient has resumed the erect 
posture thus eliminating an) need for a post 
operative cast or brace 

5 I his operative technique ma> be varied as 
regards both size and number of grafts used to 
meet the requirements of the most extreme cases 
It tends to check the development of the dc 
formit) and nn> even have a corrective effect 
This is in contradistinction to any operative 
procedure m which the articular processes arc 
destroved which would tend to produce a slight 
increase in the kyphosis 

6 A modification of this technique ma> be 
used in selected eases of an> marked spinal de 
formit) 
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S IN CE \\ ilham Hunter (4 5) first accuratcl) 
described the clinical features of arteno 
venous fistulas more than a century and a 
half ago such abnormal communications have 
been described involving most of the major 
divisions of the vascular tree Nowhere however 
does there appear to be recorded an aneurism of 
the superior thjroid vessels such as occurred in 
the appended case Reference to the larger series 
collected b> Rramann (1) G H Makins (7 
8 9) Callander (2) and Reid (11) discloses no 
mention of involvement of these vessels 
The rantv of this lesion is particularly striking 
in view of the vast amount of th>roul surgcr> 
which has been done m the past decade Indeed 
Lahe> (6) and Pemberton (10) state that the) 
hue never seen an arteriovenous aneurism of the 
superior thvroul vessels and Crile (3) wntes that 
while he has never seen this complication follow 
ing lh> roidectomv he has seen one case in which 
the aneurism developed subsequent to a polar 
ligation Nowhere in surgical bterature is it 

I mth S g 1*5 fD II V 


mentioned as a possible complication of th>roid 
ectomy or 1 /g ihon The following case therefore 
was deemed worth) of recording 

Mrs R L hou wife 26} cars old first presented herself 
in May 19 7 complaining of a small swelling on the left 
ide of the neck She was not po ltlve as to the time this 
was hr t notice 1 l ut thinks she first became aware of it 
e\ cral day following a left lobectomy performed el c 
where in 19 2 (The patient had had a right lot ectomy 
performed by the ame surgeon m 1917) The swelling 
lad begun to cnlar e noticeably during the past year 
and while the \ atient was av are of the mass throbbing 
an 1 nul ating it was otherwi e symptomless 
Of lgmh ancc in the past hi torv was fl syphilitic in 
fection acqui cd in 918 for which she had received 
\ t,orou antiluctic treatment Three pregnancic had 
occurred the fist two terminating normally at term both 
children being alne and well at the time the patient 
pr ented her elf while the thi d was a spontaneous 
al ortion at tl e fourth month 
The c ential phy ical fndings consi ted of the pre ence 
of a small r und swcllm about 1 5 centimeters in diameter 
ltuated at tl c medial border of the left sternocleido 
mastoid muscle al out 2 centimeters below the mandible 
It was an exjansile pulsating tumor with a distinctly 
palpable tl rill and a systolic bruit transmitted downward 
R ht Mt * I IIosp 1 1 Ch g 
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at ng the co f the gre t ve e!s of th neck The 

( P 1 ted m lly to 1 ht a d m accommodat o 

th h rt nllu g weree tir lyneg t and th reflex 
w re l t t no p th !o cal fl es b m demon t ble 
Tlellodpes w i 4-6 the un e wa negativ 
th I al m t b 1 c t plus 3 th blood W rmann 
t wa p rted negat e in 0 laboratory d 2 
pi an the 

Op t was pe f m d January 13 1928 u der 

t d g s and loc 1 *sthe a \ t n er 

n n m d la g the l w h refer 0/ th ra ss 
Th 1 n wa e p d ft r caref Id e t n nd found 
t t f arte o c u eurism of the 1 ft upenor 

tl ro 1 e 1 Th m ss wa e t rp t d and the h 
l 1 Tl e po top t ur e wa e t ely u entf 1 
a d th p t t was d charged n the ve th day 

0 m at n tl p men wa f u d to t of 
I t f rt ry and with mt rven n sac 1 
ce tim t 1 d m t wh) h on s b eq e t m op c 

m t j 0 ed to b rap d f con ecu e t ue 
N h ng w dm strable in the arte al wall othe 
th me hype t ophj of th m le fibers 

1 h p U t w s mined 5 months after oper t n 

I I e tel a clean w 11 h Id thin ca with no 
d of r e f the aneun ra 

SUMMARY 

A ci e of arteriovenous aneurism of the left 
superior th\ raid \e scls is recorded A searching 
review of the literature has faded to disclose a 
similar case Despite the known historj of 


sjphilis this aneurism was probabl> of traumatic 
origin following a lobectomj on that side 
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I \ a previous communication from this clinic 
(7) the general treatment of the surgical 
diabetic was outlined and three ca*es were 
reported In view of the enlarged senes it is 
thought desirable at this time to make a further 
report on the same subject including some of the 
changes made in management and technique 
Since the opening of the surgical unit there have 
been more than one hundred operations on dia 
betic subjects Thirteen amputations for dia 
betic gangrene have been performed since the 
initial report Subsequent to the introduction of 
insulin in 19 2 the mortality statistics reported 
by others (1 3 14 20 1) revealed a stead> 

decrease in the operativ e risk in these cases 

PATHOLOGY 

Von Noorden (19) mentions that all diabetics 
sooner or later develop marked arteriosclerosis 
and thereby become easily subject to the develop 
ment of complications which arise from this 
arterial disease Naunyn (16) on the other hand 
states that arteriosclerosis is not consequent to 
diabetes but that in many cases the primary 
ai tenosclerosis mi) be responsible for the develop 
ment of diabetes 

Allen (2) say s All cells of the diabetic organ 
ism are specially liable both to autogenous dis 
orders and to external injuries as they lack the 
normal power both of burning food substances 
for energj and of building up and repairing their 
protoplasm in addition to being poisoned by 
products of abnormal metabolism This is re 
sponsible for the more degenerative changes such 
as arteriosclerosis and dry gangrene and also 
for the deficient healing of wounds and the sus 
ccptibibt> to bacterial invasion 
Eliason (9) in his report states that gangrene 
resulting from this arterial disease is analogous 
to that occurring in diabetes but that in diabetes 
the gangrene is apt to develop about 10 years 
earlier than in non diabetic subjects Gangrene 
or the local death of tissue, is due to the shutting 
off of the blood supply to a part by some condi 
lion The most common causes are thrombosis 
embolism infarction ligature of vessels and ob 
Uterative disease of the blood vessels which in 
turn mav be due to infections poisons injury 
S bm tt d f p bb 


from heat or cold or electrical injurv Depending 
upon the nature of their etiologv and the rapid 
ity with which thev have developed the nec 
roses are either dark green y ellow grav , or black 
Tor practical purposes gangrene is divided into 
two types mummification or dry gangrene and 
putrefaction or moist gangrene 

In dry gangrene rapid ev aporation of the Us 
sue water occurs the horny layer of the skin be 
comes browm black or leather} and is frequently 
as hard as stone This type of gangrene occurring 
in the extremities of people with advanced arte 
rial disease, is arteriosclerotic or senile gangrene 
and is prone to occur in diabetics Moist gangrene 
results from a luxuriant growth of putrefying 
organisms of the colon bacillus bacillus of malig 
nantcederaa bacillus welchu or the py ocy aneous 
types 

Since the initial report (7) several ca^es of drv 
gangrene have been observed which have healed 
without the aid of surgery as a result of treatment 
with strict diet and insulin We now give all cases 
of this type the opportunity to heal in this 
manner if operation does not seem imperative 
In cases in which the circulation m the foot is ap 
parently sufficient and in which there are no signs 
of a spreading process we have been conserva 
tive and only when this has failed have opera 
tions been performed Our results confirm those 
of DuPre (8) and Gray (10) in their excellent 
reports of cases treated non surgically In this 
series our experience agrees with that of Williams 
( 2) that gangrene is rare in the insulin treated 
diabetic The rule is that gangrene develops m 
the neglected diabetic 

Without surgical intervention a local area of 
necrosis may be cast off and its place taken by 
new tissue regeneration the defect may be filled 
in with connective tissue cicatrization or the 
necrotic tissue may be cast off and leav e an open 
ulcer showing liquefaction necrosis There is al 
ways a reactive inflammation around the necro 
sis — the sequestration necrosis inflammation 
— which limits the necrotic area When such 
an area is small it usually heals readily when 
proper treatment is initiated Large necroses 
especially those involving bone which form an 
osteomyelitis cause much trouble unless surgical 
t Ap 1 4 0 3 
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intervention is early and adequate If thi is not 
done fistulous tracts and sinuses will form open 
on the surface and discharge foul purulent 
material 

M st cases of gangrene cxccptm n tho e of the 
benign tv pc begin with pain in the part Thi is 
lh< ught to lie in mdicaticn if thrombosis and 
not infrequently a thrombus is found at opera 
tion \s the arteries arc severely di ea ed and 
their walls tlnckencJ and inelastic they are re 
duced in cihber Gangrene is easily precipitated 
b\ a slight injur\ or chronic uritatnn from 
pressure which induces thrombosis of the smaller 
or larger \es el supplving the part Buerger 
(4 5) states that the \e sels of limbs amputated 
for diabetic gangrene show a mortifying process 
due to extensive arterial disease Joslin (11 1 
13) adds that an examination if diabetic limbs 
removed for gangrene shows the usele sness if 
trying to save most cases of diabetic gangrene 
from amputatnn This ts because extensive 
thrombosi and advanced arterial dis ase make 
healin,, impissiblc Lxcellent reports on this 
generil subject have been contributed b\ Joslin 
(12) Mason (ij) Palmer (i/) Cochrane (6) and 
Eliason and W right (9) 

ivdic vriovs 

There arc certain absolute indications for 
surgical intervention in the treatment of dial etic 
gangrene which cannot be overlooked with 1m 
punitv \mputations of extremities for diabetic 
gangrene are not operations of choice but of 
neccssitv The primary object is to save the pa 
tient s life The physician or surgeon who allows 
his zeal for conservatism to influence him a e ainst 
a high amputation adds 35 or 40 per cent to 
the operative mortahtv in the event that re 
amputation is made nece sary b\ development 
of secondary gangrene Most of the cases come 
to the hospital in extrums with gangrene of the 
whole foot or the whole f)ot and part of the leg 
Thcv shov igns of absorption and appear def 
lnitelv septic lor these reasons temporizing 
measures are not successful m the majoritv of 
cases 

The positive indications for operation are 
(1) the prt ence of signs of a rapidly spreading 
proces (2) the pre tnee of a virulent infection 
with signs of septicemia or cvere toxemia and 
(3) the presence of a diabetic con lition that can 
no longer be controlled b\ frequently repeated 
and increasing m tihn do age w ith proper dietetic 
treatment Operation is perfirmetl without the 
slighte t he Italian when anv of thee indica 
tions art nottd 


If such indications do not present themselves 
time is always allowed for careful observation 
and adequate preparation Dunn this period 
the diabetic condition is brou e ht un Ur thorou ' 
control and temporizing measure for the treat 
ment of the gangrene are initiated 

SITE 

In regard to the site of amputation thi di 
cussion is limited to diabetic gangrene Simple 
infections are not regarded in thi categorv 
formerly in patients under 45 years of a e who 
had easily palpable pulsations in the popliteal 
and dorsalis pedis arteries the Stephen Smith 
amputation below the knee joint was favored 
Although this operation preserves the knee joint 
it leaves the stump covered only b\ skin and 
fascia and does not prove satisfactorv for wei ht 
bearin„ after healing is complete When thi 
operation is performed in poorly nourished (hi 
betic patients healing is apt to be slow and im 
perfect Diabetic patients are particularly prone 
to develop pre sure necrosis from the sli htest 
irritation and secondary gan rene in these stumps 
is frequently seen Even if the stump heals per 
fectlv the proper function of the knee joint is 
disturbed by the mechanical diflicultv of manip- 
ulating the short stump below the knee These 
considerations have led to the adoption of the 
Stokes Gntti amputation With this technique 
a better weight bearin stump is obtained the 
stump is more easily fitted with an artificial 
limb and the artificial knee joint functions better 
than the genuine knee joint does follow in any 
of the usual operations below the knee from 
this experience and that of Lltason (9) patients 
beyond the age of 60 will not u e artificial hmls 
after they have been fitted but prefer to lire 
crutches 

In patients over 45 years of age and in some 
voun^er patients amputation above the knee 
joint is preferred W hen arteriosclerosis is f 3 t 
advanced especially when the amputation « 
imperativ e because of the patient s general con 
dition it is best to amputate in the mid thigh or 
above The mam advantage of the hi 0 h amj uta 
tion arc that (1) the operation can be accom 
pli hed quickly v ith the least loss of 1 lood (2) 
the healing is rapid and often by first intention 
and ( 0 ) there is the least chance of surgical hock 
The prevention of surgical shock 1 a large factor 
m decreasing the mortality in thi tvjx. 
surgerv By this method (4) the ampulatt n 
stump can be completely heale i and the patt n 
out of lied in a few weeks This 1 of the utmc * 
importance m dealing with patients who ha' c 
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fir advanced arteriosclerosis and nssotiUid 
\iscenl complicitions diabetes nephritis high 
blood pressure ind myoearditis 

n r orrr vm r m vt\» \t 

Itv pro operative treitment is meint the prep 
intion of the pit lent for the opention I hi 
dubctic condition should lie controlled so th it 
the pitient ein be opented ui>on with the letsi 
possible risk No genenl pi in cin lie outlined 
since even cisc requires individual consider! 
tion Diabetic gangrene is i disei e of middle 
and liter life due more to arteriosclerosis th in 
to dnbetes I he litter is vtrv often detected 
iceidcntilh after the gangrene has e\i led for 
some time and frcqucntlv after it has proved 
resistant to ordinarv therapeutic me isurcs It 
so happens that diabetes is often overlooled 
until gangrene has progressed to i dangerous 
stage The examination of the urine and blood 
tor sugar should occupv a more important 
position in the routine cue of cases of gangrene 
In this series of cases w ith exceptions all patients 
were within the ages of 51 and 6 , vears Ihcv 
all showed an advanced arteriosclerosis espiciallv 
the excepted vounger ones (Cases 1 and 10) 
The blood pressure was either normal or onlv 
slightlv above normal I he heart was in good 
condition (with the exception of Case 1 which 
showed auricular fibrillation) 

The pre operative treatment therefore depends 
upon the condition m which the patient is fir t 
seen \\ hen there is enough lime for pre operativ e 
treatment there is no difftcultv in bringing the 
blood sugar under control A diet low in calorics 
(about 1000) with liberal amounts of carbo 
hydrate (100 to 1 o grams dail\) together with 
small doses of insulin (10 units or 0 times a dav ) 
is usually sufficient to reduce the blood sugar to 
normal and clear the blood of acetone unless the 
diabetes is unusually severe or svstenne intoxica 
tion has begun 

A different situation arises when the operation 
is to be performed lmmcchatelv W hen the blood 
count shows progressive leucocytosis the tern 
p rature is rising and lvmphangitis is develop 
ing the patient s general condition makes an 
operation imperative In these cases we simplv 
trv to suppress acidosis by giving insulin and 
liber d amounts of glucose intra\enousl> Not 
enough stress can be hid upon the fact that in 
elderly diabetics who have never l>cen under 
dietarv or insulin management the insulin require 
ment is gencrallv small The initial pre open 
tive dose seldom needs to be over o units ind 
an equal amount of glucose mtravenouslv (in 


grams) should be given simultaneoush If the 
blood sugar is maintained between 80 and 150 
milligrams per 100 cubic centimeters and the 
blood free of acetone the patient is considered 
lit for operation 

I he 11 c of cardiac stimulants depends entirclv 
on the h havmr of the heart and blood pressure 
\mong these stimulants intravenous glucose 
rinks first in importance and is found to be most 
ripullv ifTcetuc Second in importance is caf 
fun sodmm bcivoatc administered hypodermic 
alh I he numerous preparations of digitalis 
art useful when given for some time prior to 
operition but would not suffice in anemergenev 
unless given in large doses mtravenouslv In 
use of an acute collapse it mav be ncccssarv to 
administer adrenalin 

I11 this scries ordinarv nitrous oxide oxv gen 
mo-sthesia has been emploved \t times in 
order to obtain complete relaxation it is neces 
sarv to use ether Deep anxsthesia with nitrous 
oxide alone might develop signs of cireulatorv 
failure In general this method h is been entirclv 
satisfactory If a general anaesthetic is regarded 
as an excessive risk it is certainlv more con 
servative to use spinal anxsthesia as this in 
volves less shock In the present scries how 
ever this method w is employed but once In 
that case the spinal anesthesia was not suffii 
cient and had to be supplemented by gas oxygen 
It is therefore not possible to express an opinion 
bised on actual experience with spinal anxsthesia 
We have found the gas oxv gen anxsthesia rapid 
effective and without detriment il effect on the 
diabetic condition 

01 1 1 ATivr arciiviqur 

Ihrcc main tvpes of operation have been cm 
ployed (x) the Stephen Smith amputation below 
the knee ( ) the Stokes Gritti amputation above 
the condvles of the femur and (3) amputation in 
the upper middle or lower third of the thigh 

The first tv pc of operation has been performed 
in the classical wav sufficiently large amount 
of tibia 1 elow the tuberositv was excised obliquely 
in order to prevent pressure necrosis In spite 
of this precaution secondarv gangrene has been 
observed Even with perfect healing the stump 
has not proved sitisfactorv for weight bearing 
Therefore the second tv pc of amputation is pre 
ferred whenever the third type can be avoided 

The second type of operation the Stokes 
Gritti has been most satisfactory both as to 
healing and as to the giving of a good weight 
bearing stump This operation has been per 
formed cv en m preference to the Stephen Smith 
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whenever the dorsalis pedis and popliteal pulsi 
Hons were palpable and a sufficient blood supply 
was certain This is the operation of choice in 
cases in which the surgical risk is not great and 
the patient s condition is sntisfactorv for pro 
longed anesthesia \\ hen the operation is to be 
quietly performed it involves less nsh to the 
patient beyond 50 vears of age to have a mid 
thigh amputation i his consideration also applies 
to cases m which the circulation in the popliteal 
vessels is poor when the infection has been 
spreading rapidlv or when the general condition 
of the patient is extremely poor In these cases 
amputations are done above the knee with a 
circular incision No tourniquet should be used 
m amputation upon the diabetic The incision 
must be precisely made with a sharp knife and as 
little trauma as possible produced Hxmostasis 
should be complete only the individual vessels 
being caught and tied with plain catgut \cs 
sds or muscle tissue should not be ligated en 
masse Ilxmorrhage from mu cles can be con 
trolled with single sutures tied just tight enough 
to prevent oozing High as the amputation is 
performed a certain amount of superficial nec 
rosis may result and it is consequently advis 
able to amputate with certain rapid and deft 
incisions \\hen mattress sutures are employed 
to control muscle bleeding it is noted that 
superficial necroses of the stump are favored 
The wounds are clo cd without drainage Black 
silk is used to close skm flaps since this has been 
found to be less irritating than silkworm gut or 
some other non absorbable suture 

\ftcr the third day inspection of the stump 
should be made daily and where there is slight 
crepitation or saprophytic odor one or two 
sutures should be remov cd and dramage promptly 
established The wound is held open with gauze 
saturated with Dakins solution \ heavy wool 
stocking is applied to the other hmb to prevent 
pressure necrosis while the patient is confined to 
bed A Balkan frame with a longitudinal bar 
should be used over the bed and the patient 
encouraged to evcrcise as much as possible 
Deep muscle massage by the Swedish method 
should be employed daily 
On account of the poor condition of most of 
these patients the third type of amputation has 
been given preference where the Stokes Gritti 
operation might have been performed The 
results have been excellent and in many cases 
first intention healing has been observed Never 
thele s preference should be giv en to the Stokes 
Gritti operation whenever the condition of the 
patient is favorable for a prolon„ed anxsthesia 
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After the diabetic patient leaves the opent 
ing room he is to be regarded and treated a a 
patient m acidosis or diabetic coma The anx 
thesia brings on or increases the tendenev to 
acidosis and therefore measures must be tnhen 
to combat this condition It is best to gne 
equal amounts of glucose (grams) intravuwuU 
and insulin (units) subcutaneously unmc hatch 
after operation Forty cubic centimeters of 50 
per cent glucose and 0 units of insulin u ualh 
are sufficient If the operation lasts unusja'h 
long and if a considerable dehvdration take 
place phy siolo 0 ical saline solution (about 1000 
cubic centimeters) is given hvpodemucalU Po t 
operative vomiting occurs verv rarely It ha 
been found that the mtray enous administration 
of glucose seems to diminish nausea and prevent 
\ omiting 

Tour hours after the operation a blood sample 
is drawn and analyzed for su^ar acetone and 
alkali reserve it acetone is present The blood 
sugar and the amount of acetone found govern 
the further treatment When there is a con 
sidcrable amount of acetone present and when 
surgical shock is extreme gluco e and insulin 
administration is repeated in the same amounts 
as mentioned Usually smaller doses of both 
are given as the majority of these patients suffer 
from an extremely mild but badly ne lected 
diabetes It is not desirable to have patients 
experience hypoglycxmia or violent insulin re 
actions after operation because such conditions 
may bring on or increase restlessness and lead to 
embolism 

Another difficulty is that the beginning of Iov\ 
blood sugar reactions cannot be divmo ed wath 
certainty during the first hours follow in oper 
ation as the patient perspires very freely and 
abundantly from circulatory causes Only a 
blood analy sis. can gn e the exact diagno 1 in such 
instances 

Tour hours after operation most patients are 
able to tolerate fluids given by mouth in small 
quantities This facilitates administration ot 
carbohy drate in the form of fruit juices of various 
kinds such as orange juice sweet cider grape 
juice ginger ale or sweetened tea Any of tne<e 
are easily tolerated if given ice cold If «r et 
quantities of carbohydrate arc to be given icc 
tea with glucose or orange juice with su 0 ar may 
be substituted Should nau ea prove too ob ti 
nate one do e of atropine sulphate (0 001 gram/ 
bvpodermically is of great benefit If thi P 0 ' . 
to be inadequate intravenous admim (ration 0 
glucose must be continued 
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It is hardly possible to suggest a regular sched 
ule for the further dietetic and insulin manage 
ment The examination for sugar and acetone 
of c\ery urine specimen voided may help to 
some extent to facilitate further directions pro 
\ided the renal threshold for glycosuria is not 
loo high 

However during the first 4 hours both car 
bohy drate and insulin may be given at about 4 
hour intervals Thereafter a most careful diet 
with from 10 to 150 grams of carbohydrate 
plus a small amount of protein and practically 
no fat may be started Such a diet is divided into 
4 equal nourishments giv en at 8 a m 1 noon 
4 p m , and 8pm and insulin given with each 
nourishment In order to shorten the night 
interval an additional midnight dose of insulin 
of 10 or 15 units and an equal amount of carbo 
hydrate in grams is given If the general condi 
tion of the patient allows the diet is changed on 
the third day to 700 or 800 calorics of which 
o grams are protein r o grams are carbohy 
drate and is 5 or 6 0 grams arc fat Very 
little or no salt is given in order to facilitate 
circulation and prevent undesirable cedema or 
congestion 

One of our cases prov ed most refractory to any 
peroral intake of fluids As this condition lasted 
for several days rectal administration of car 
bohy drate was substituted for some of the mtra 
venous injections The patient easily retained 
15 grams of glucose in 50 cubic centimeters of 
water by enema 

When the administration of cardiac stimulants 
is necessary caffein is preferred to digitalis Its 
effect is immediate and unlike digitalis it causes 
no gastric disturbances or other deleterious effects 
In case of shock during or after the operation 
adrenalin may be given in addition to caffem m 
order to combat vasomotor paralysis As soon 
as the patient is able to drink freely strong 
coffee may be given 

In selecting special nurses for diabetic surgical 
cases thorough knowledge and familiarity with 
insulin treatment should be demanded Opera 
tions should be performed in hospitals which 
offer all facilities for blood chemistry The inter 
mst must be responsible for the pre operative and 
postoperative diabetic treatment Concerning 
the selection of site and technique of operation 
the surgeon especially if inexperienced with sur 
gery on diabetics should give preference to the 
more radical amputation in the mid thigh Best 
results are obtained when the surgeon and intern 
1st observe the rights and requirements of their 
mutual provinces 
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DISCUSSION OP SERIES OF CASES 

Our senes is comprised of 13 cases of gangrene 
requiring amputation In Table I the sex age 
blood pressure infected area site of operation 
and results are given 

Sex Of the 13 diabetics on whom amputation 
was performed 8 or 61 5 per cent, were females 
and s or 38 5 per cent were males This pre 
ponderance of females over males is rather sur 
prising and is in contradiction to the statistics of 
Joslin and of Ehason and Wright Among 84 
cases in Joslin s series 58 or 69 per cent were 
males and 26 or 31 per cent were females In the 
series reported by Ehason and Wright 60 per 
cent were males 40 per cent females 
This increased incidence of gangrene in females 
in this series although small was probably due 
to the fact that the majority had badlv deformed 
and neglected feet resulting from ill fitting shoes 
corns and callosities often improperK treated 
by chiropodists These women were obese and 
unaccustomed to exercise and had poor circula 
tion as the result of the advanced arteriosclerosis 
This condition together with the uncontrolled 
hyperglycemia prevented healing and favored 
gangrene 

Among the male patients none was obese and 
the gangrene was more the type produced by 
arteriosclerosis Excruciating pain in the affected 
part was the first and only symptom complained 
of and occurred weeks or even months before 
the onset of the gangrene 
Age Ihe youngest patient was 4 years of age 
the oldest 67 The average age for the senes was 
58 years Both the youngest and the oldest 
patients were females their average age being 
55 6 years The male age av eraged 60 y ears the 
youngest being 55 and the oldest 66 This com 
cides with the statement of Ehason and Wright 
regard mg the average age of their patients 
Vascular system The arteries showed definite 
signs of advanced sclerosis especially m the 
youngest patient of our series who had a most 
severe sclerosis of the femoral and popliteal 
arteries Tor this reason it was necessary to 
resort to the higher type of amputation al 
though an amputation below the knee h ad been 
primarily intended It seems that the ischemia 
due to advanced arteriosclerosis is the most im 
portant factor in the dev elopment of gangrene 
Diabetes especially when uncontrolled in 
creases the tendency toward and aggravates the 
already existing arteriosclerosis 
All of these cases were of this type In 2 cases 
the diabetic condition was undiagnosed prior to 
admission 
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bl { [>rc sun \\ e believe that the sclero 1 of ablv hue been even less had a more nhcal 
the larger arteries with re uitm n thrombesis i amputation been emplcved in the /atal ca e 
morL re j nsiblc for the development of gangrene Both patients were subjected to a con crvativ 
than ire the sclerotic changes in the arterioles amputation below the knee 1 his low morlahtv 1 

I hi is borne out bj blood pre ure studies notew rth) as most of the e ca e were admitted 

The 1 lo d pres ure tn the majoritv of these cises with advanced gangrene and scpticamn 
was normal 8 of the i > patients or6i ■, percent Inftct d area an l pro Hosts The cvfent of the 
having a normal blood prtssure I he presence of infected arei bears little si mticance to the 
arterio clero is did not appear to affect the pro pro^nisis if the operation is of a ridical tvpe 
no is ir lnlluenee heabn In one of the fatal Lvcn when the whole foot 1 involved a in Ca 1 * 
cist theonditi n t the heart was m t unfavor n ecmplete rccoverv with primarv uni n i 
ibl Vun ular librdlition ixi ted U the tim cl cbtaincd 

cperati n ini thi \ i e ntirmed 1 > the electro Healing oj «. mid Ot ii u c with t m 

Urdu grim I) atb vva due ti epticxmia plete rccoverv 8 (7^ per cent) healed [nnu 

Ac ull Fh choice of the more radie il tvpe of rilv 
imputation hi proved verv succes ful Of x 

pitient nlv lit! making a low morlahtv ef fht ibject of (hi report and tfcondu a 

1 5 4 per cent 1 1 1 compares fa oreblv with the drav n from a careful studv of the results are that 

r ult rt 1 or ted b\ Llia on and ttti lit v ho^c to Ik successful the mo t ralical treatment 

me rtaltli in diabetic pan rene was 1 percent mav prove to be the mo t conservative In view 
and with J hn mortahtv of per cent In of the hi h morlahtv involve! it cannot be c n 
mr eri h vvever the mortahtv would prob idercd a con ervatrve procedure t> amfutai 
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and re amputate gangrenous extremities It is 
more conservative to subject the patient pri 
manly to a more radical amputation if life i.an 
therein be spared This series of cases is small 
but carefully studied and when considered simul 
taneousH with other reports on the same subject 
the conclusions arc essentially the same 

conclusions 

i All diabetic patients with gangrene of in 
extremity show advanced arteriosclerosis 

Patients with dr\ gangrene which is not 
too far advanced often recover entirely by 
adequate medical treatment and do not require 
surgical intervention 

3 Diabetic gangrene is frcquentlv precipi 
tated by thrombosis in vessels the caliber of 
which is already restricted by advanced arterial 
disease This is favored by irritation from pres 
sure heat or cold corns and calluses 

4 The operative indications arc (i) the pres 
cnee of signs of a rapidly spreading process (2) 
the presence of a violent infection with signs of 
septic'emia or severe toxa.mia (,) the presence 
of a diabetic condition which can no longer be 
controlled by means of frequently repeated and 
increasing insulin dosage with proper dietary 
treatment 

5 Amputations for diabetic gangrene are to 
be considered as emergency lifesaving pro 
cedures to be carried out in the most expeditious 
and efficient manner possible 

6 The most radical amputation yields the 
best results 

7 The Stokes Gntti amputation should be 
given preference when conditions permit 

8 1 he pre operative treatment must establish 
control of diabetes and combat acidosis Cardiac 
stimulants may be used if indicated 

q Postoperativ ely the patient should be con 
sidered as a case m acidosis or diabetic coma and 
proper measures should be instituted to combat 
this condition During conv alesccnce the aim is 
to restore the patient gradually to a normal diet 

Noxr —Since this paper was submitted for publication 
6 additional ca cs hav e been operated on 5 with gangrene 
of parts of lo er extremit es and 1 with an advanced 
pan rene of the left hand follow in" a paronychia In cm 
ployin" adical methods of amputation in 5 of these cases 
\vc were able to obtain results equally as good as given in 
the f r„on„ part The sixth case (No 19) a gan rene of 
the n„ht middle toe was gi en a chance for a more con 
scrvati e treatment Only the toe and part of the meta 
carpal bo e e e rem ved The result \ as by far inferior 
to those obtained with rad cal perations and the foot is 
still m c nd ti n of healing 6 months after th ope ation 

In adding these add ti nal 6 cases to the original 
senes the mortality is educed to 10 3 per cept (from 
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> 4pr nil W hen considering tint thts improved rate 
1 la 1 uj n statistics 46 percent larger than the original 
it m ju titled to include thi postscriptum 

Hie ther av rage figure do not reveal any chan e 
througl the ad lilional erics The average a c for the 
male patient 1 (01 for the female 56 6 and the total 
a rage f r th cries remains unchanged at 58 years 
111 o 1 pr ur 1 as normal in 66 6 per cent of the total 
cries (as mpured with 61 5 per cent before) The 
p p ndcran t f females over males remains entirely un 
chan„ d the female 1 cm„ 61 1 per cent of the entire series 
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01 D CONGENITAL DISLOCATION 
Or THE HIP 

T HL surgeon is frequently confronted 
with the problem of deciding on the 
merits of the open operation for unre 
duced congenital dislocation of the hip His 
opinion will be influenced by the age of the 
patient and the historj for many of the 
patients have received treatment in child 
hood and suffered prolonged fixation in 
plaster of I ans casts As a result of such 
maldcv elopmcntsas apoorl) dev eloped acetab 
ulum head or neck of the femur and hour 
glass capsule or because perfect reduction 
had not been brought about or fixation has 
not been maintained long enough the dis 
ability per ists in most of such instances 
further forceful manipulation would result in 
more harm than good It must be remembered 
that some of these unsatisfactory results 
arc due to lack of co operation on the part of 
the parents in other cases when patients are 
unable to remain long enough in hospital 
cxccssiv e soiling maj result in complications 
which necessitate the abandonment of treat 
ment for a time In man> instances repeated 


manipulations hav e failed and surgical inter 
vention is the onlj hope in others open 
operation for reduction has failed and dc 
formit) pain and disability increase in 
seventy 

Careful phjsical examination usual!) di 
doses shortening and upward displacement 
of the trochanter, as well as a decided bmp 
Manipulation or weight bearing mav or maj 
not cause pain on the affected side When 
the patient stands upon the dislocated limb 
the pelvis tilts downward on that side if the 
dislocation is bilateral the gait resembles a 
waddle The diagnosis is verified b) means 
of roentgenograms Careful stud) reveal 
the condition of the acetabulum head and 
neck evidence of possible injury from pre 
vious manipulations evidence of a new acetab 
ulum and so forth In young patients bonv 
development ma> be dela>ed on the affected 
side as is demonstrated b) slower osseou 
union betw een the ischium and os pubis and 
delayed growth of the centers of ossification 
In older patients considerable vanet) of de 
formit) exists the acetabulum rna) appear 
shallow or practicall) gone that is filled in 
and a new one may have formed above the 
natural site If the head and neck appear 
normal and a good acetabulum has formed 
nothing is to be gained b) operation and the 
patient usuall) does well if left alone Mo t 
of the patients come after childhood for relief 
of pain and increasing bmp and deforrmlv 
which indicate upw ard slipping of the head on 
a smooth ilium In some cases the head 
and neck arc almost destro)ed and the stir 
geon must decide which type of surgical 
procedure is most libel) to afford ome 
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permanent stability relieve pun and pre 
serv e motion 

In the y ounger patients it is sometimes pos 
sible b> extension or by preliminary mamp 
ulntion to improve the position of the head 
and by open operation and enlarging the 
acetabulum if necessary to bring about re 
duction When the acetabulum is shallow 
and the tendency to dislocation is quite 
marked stability is improved by turning 
down bone from the ilium so as to make a 
ledge directly abov e the reduced head When 
the patient has passed beyond the period 
when reduction of the head is possible one 
may resort to the so called bifurcation opera 
tion m which oblique osteotomy of the femur 
is performed opposite the acetabulum and the 
lower fragment of bone (which consists of the 
pointed upper extremity of the shaft) is thrust 
outward and inward against the capsule and 
the limb put up in moderate abduction sn a 
plaster of Pans cast This insures a certain 
amount of stability and security and at the 
same time allows a limited amount of motion 
The possibility of performing a reconstruction 
operation after excision of the head of the 
femur must also be taken into consideration 
as in a certain number of these cases the ace 
tabulum is good enough to hold the neck of 
the femur and afford stability with mobility 
In older patients when reduction is 1m 
possible and a new acetabulum has not formed 
so that the upward displacement of the head 
of the femur with each step causes pain limp 
and partial disability some other means of 
affording stability must be devised This is 
usually done by means of open operation and 
the creating of a bony ledge from the ilium 
(or elsew here) abov e the head and capsule to 
provide stability By moderate abduction 
and fixation splendid stability may be afforded 
by this method the limp may be improved 
and pain alleviated 


Thus the surgeon must discriminate be 
tween various procedures if he is to alleviate 
what is commonly considered a rather hope 
less affliction 

Henrv W Me\erdivg 

SHALL SURGEONS TELL THE 
TRUTH? 

AMONG the man> puzzling problems 
that surgeons often face is what to tell 
the patient This apparently simple 
problem looms large It is particularly promi 
nent in cases of cancer The confusion of the 
public as to whether a doctor will tell the truth 
about a case is often made worse by the di 
vergent views of the members of the medical 
profession Thus a prominent neurologist of 
New York in an article in Ilarpcr’s Magazine 
a few months ago entitled Shall Doctors 
Tell the Truth? maintained the thesis that 
there were many instances in which doctors 
should deliberately deceive their patients 
On the other hand Dr Richard C Cabot 
many years ago conducted an investigation 
as to the wisdom of accurately informing 
patients about their diseases and concluded 
that solely from a clinical viewpoint patients 
who were told the facts seemed to do better 
than those who were deceived This work of 
Cabot however is but little known and an 
unfortunate situation seems to have arisen 
in which according to public opinion sur 
geons and physicians find it necessary to 
have a special lying license in order to carry 
on their work 

In cancer this problem often arises A pa 
tient with a suspicious lump in her breast 
will be accompanied by a daughter who m a 
private interview requests the surgeon not to 
tell her mother that the mother has cancer 
because the daughter is certain that the pa 
tient will be greatly affected if she knows the 
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diagno is If such a policy of deception is 
deliberately pur uc<l the patient sooner or 
liter will doubtless know the ficts pirticu 
lirl\ if there is i recurrence I here cm be no 
real co operation i to the operation ind the 
after tre ltment ind e\tn wore still the 
daughter will unconsciously lose respect for 
the urgeon ind for his \cracit\ If the 
d iu Q hter in the future his a lump in her breast 
ind goes to the ime surgeon and he tells her 
that it 1 i benign growth sh( ma\ be too 
polite to siv o but she will think The sur 
geon deceived ni\ mother how am I to know 
whether he is telling me the truth Ihus an 
increi mg distru t of surgeons and of the 
medical profc ion generillv i bred while we 
orel\ need public confidence in order to c irry 
on reseireh work to diminish cancer ind 
he irt heic md to wipe out contagious 
ilTeetion 

How ein we expect an intelligent public to 
eo ope rite w holehe irtedh with a profes ion 
th it dehberiteh lies to the patient Surtlv 
it i unneee sarv to pour brutal truths in the 
pitient t ir ind if the patient s rcl itivcs or 
friend request thit i di agreeable di igno is 
be withheld the surgeon should respect such 
a rtquc t The urgeon too should put as 


optimistic an outlook on anv clinical ituati 
as the facts will justify But all this i quite 
different from deliberately adoptm the 
police of telling the patient that he or he hi 
no malignant di ease when the surgeon i 
positive that the patient has cancer 
1 he \ cr\ basis of scientific work l a earch 
for truth and surgeons in the operatin room 
and in the laboratory cannot con t tenth 
pursue the search for truth while in th ir 
private practice they are suppressin it ‘hich 
a policy is not only inconsistent and gencralh 
demoralizing but is to a large extent re pon i 
blc for much of the distrust of phv icians and 
surgeons that is now onlv too prevalent 
Usually the surgeon can explain to an intelli 
gent patient the general outlines of the 
diagnosis and treatment to be followed and 
it the results are not entirclv as expected a 
frank disclosure of the reasons should be 
acceptable to anv intelligent lav man Wq 
owe it not only to the public but to our-chc 
to adopt some policy of informing the patient 
— a policy which will be worthv of the fulle t 
conhdence of the public and which at the 
same time cannot tend to weaken our own 
regard for truth 
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RICHARD HICRM \\ T HART! 1 

R ICHARD HICKMAN IIART r was born m Rock Wind Illinois October 
} ib 3 5 lie p isstd his entire professional life m Philaclclphi i and died 
November 14 iq 3 it \ ichsburg Mississippi 
Dr H irte w is graduited from the Medic il Department of the Umver it\ 
ot Pennsylvania in iS/S ind received his earlv trainin 0 in surgery m the Uni 
vcrsitv Hospital as issistnnt to \gneu and to Ashhurst and later in the Penn 
svhanu Hospittl where he became a surgical chief m 189^ He ilso served as 
surgeon to the Lpiscopal Hospital ('1889-1904) to St Mary s Hospital (1893- 
1899) md to the Orthopedic Hospital (1904-1914) 

Possessed of an ample fortune Dr Hartc may be sud to have pricticcd his 
profession is Johinn Sebistnn Bach wrote music for the glory of God and 
for a pleasant occupation He never had 1 very large private practice but 
delighted in his work in the hospital wards p tying particular attention to the 
old the helpless and the miser ible especiallv to those unfortunate whose 
sojourn is long in the dreirv dwellings which border on the sh ides of deith 
Though never of very robust physique himself he radiated an atmosphere of 
cheerfulness and hope imong his patients and thev cherished his visits and 
appreci ited his neitness md gentleness in dressing their wounds more than his 
operative skill of which thev knew nothin,. 

Between the i„cs of 3 o ind 6oyeirs Dr H irte gradually withdrew from 
practice vnd resigned one after another all of his hospital appointments except 
that of surgeon to the Pennsylvania Hospital 

Elected a Fellow of the American Surgical Association in 189^ he soon be 
came an activ c and interested member rarely missing the annual meetings and 
contributing 1 number of valuable papers to its Transactions From 1900 to 
1909 he served as recorder until his election as president of the association 
in 1910 

Of Dr Hartc s w ir service it is impossible to spe ik adequately I eeling 
very strongly the call of duty to assist the Allies he left his home and his many 
engagements in this country early in 1916 and scrv ed for many months m the 
Amenc in Hospital at Neuilly sur Seine (Pans) Returning to Philadelphia in 

Tk I rath t 1 t ll 1 I VI m r h d II II t MD C vr G II 1 R C S (I ) Sjs o 5 By 
V tl y P C V I h l Ml) T vt ( ll i S c al U t 96 y 
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the autumn of 1916 and foreseeing the entrance of the United States into the 
conflict he set about organizing two base hospital units one in connection with 
the Pennsylvania Hospital which became Base Hospital Iso 10 VET the 
other in connection with the Episcopal Hospital which became Base Ho pital 
No 34 \ E T As director of Base Hospital No 10 he left for Trance in the 
spring of 1917 and remained on active duty in Trance until after the armistice 
During his absence he had the greatest sorrow of his life the death of his wife 
but he sought to forget his grief m constant activ it> say mg that he knew it 
would be her wish for him to complete the task he had undertaken and he 
never faltered He was rapidly promoted to the rank of colonel and illne s 
alone prevented him on his return to this country in the winter of 1918 from 
serving as chief surgeon of the Walter Reed General Hospital W ashm 0 ton D C 

He received from General Pershing a citation for exceptionally meritorious 
and conspicuous service His work with the British Army was of such impor 
tance that it was mentioned in dispatches by General Haig and later Dr Hartc 
w is made a companion in the British Order of St Michael and St George 
1 he King of the Belgians decorated him as companion in the Order of Leopold 
and he was made honorary fellow of the Royal College of Surgeons of Ireland 
for conspicuous service rendered to the British Expeditionary Forces From 
our own country he received the Distinguished Service Medal 

Dr Harte wrote very little He took special interest in the surgical compli 
cations of tvphoid fever and published a number of important papers on per 
foration of and hTmorrhage from the intestines during that disease He had 
probablv the largest personal expenence of such complications of any surgeon m 
the world 

Dr Harte had a rare intuition of diagnosis and prognosis a surgical jud 0 ment 
which was almost infallible and operated with an ease and deftness which I 
have never seen equaled either in this country or abroad Every scalpel that 
he used seemed sharp tissues fell asunder as if by magic and with nearly com 
plete absence of bleeding ligatures dropped from his fingers as if already tied 
and wounds healed with the most surprising rapidity and with the minimum of 
scarriqg It was with the deepest regret that his assistants saw him abandon 
his career as operating surgeon so comparatively early in life He resumed it 
only for a hort time m Trance during the War and was delighted that the 
first patient on whom he operated at the front a soldier with multiple gunshot 
perforations of the bow el made an excellent recovery 

He was as I have said never robust Subject to bronchial inflammations 
he rarely passed a winter without being in bed for a few days on one or more 
occasions He also suffered a good deal from a stiff and painful shoulder due 
to what he called neuritis which made him mi erable sometime for weeks 
at a time WTien he was run down nothing would re tore his health as soon 
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as a river trip or coasting expedition cither in his own jacht or in that of his 
bosom friend Dr William J Majo 

Leaving Philadelphia with a bad cold and with his arm in a slmg on Novem 
ber 1925 he joined Dr Majo on his boat on the Mississippi River two dajs 
later at Memphis had a severe chill and took to his bed at once As soon as 
the presence of pneumonia was suspected he was transferred to the hospital at 
Vicksburg and there on the shores of his favorite nver after a brave fight 
against the disease for more than a week attended b> Dr Majo and other 
friends and with his children beside him his spirit passed on to the other shore 
of the river of death He had lived his life with a conscience void of offense 
toward God and toward man Astixv P C Asiiiiurst 
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OLD MASTERPIECES IN SURGER1 
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SI M K \I I CIIIMkC.lt U l TRF \TISI S 
IA I I(II\KI) WISIMVN 

B TCINMNC hi ireer tow I the litter part 
of Woo lill life R chard Wi train pro\e 1 a 
orthi u e url theltncoi urgeons he fol 
1 \ 1 1 t intnllv pra ticnl ind grcatlv interested 
in the train g f vounger men in surgerv he | ro 
I uc c 1 1 hook made up of p v ou 1 pubh he 1 mono 
graj h huh gn cl him a pli e s the greatest 
I ngli h urgeon f the e enteenth tnturv in 1 the 
Ic ignati n f the 1 gt h 1 ar 

li n bout 16 2 — h li cd until 16,6 the car 

\ h n the ii t cd tio l of hi 't rill (/ irg ll 
I I s d j ubli he 1 — hi life thus spanne 1 the 
I e i 1 of the tormv tim of the Stui t kings 
hen I nghn 1 thr nc tottered an I fell ith the 
\e uti n of Chirle the hrst to be re to ed agi r> 
ith th leith of Cromi ell hen Charles the second 
to h up the reins of government and made it on e 
mu an i tual here litarv monarch It was a pe 
no I f | r t f r er\ one allied with the Cavaliers 
in 1 1 ullefcrl f r the one side ere the Round 
hea 1 o( e nemie of the k ng and on the other 
the v dilating ki g hose lo altv to his followers 

<1 f i n Is a not to be counted on Lord 

Mac ul dcs nbed the perio 1 is that hazardous 
game on hi h ere tike I the dc t me if the 
J ngli h pe pic 

Ihr ughout hi If Wicman i a stau ich rov ii 
i I si ving i p r nil urge n to both Cha le the 
t t un I \h m h fought t Iru o in 164 5 ami 
( h irks th 1 1 t 1 hom he ledicjtc hi hook a 
foil w Io I he Mo t Sic cd Majestv of Charle 
II king of C r it Urit in f ran c an I Ireland Nc 
ire humblv le 1 iate I these Chirurg cill Labours 
of Hi Maj tie m t f ithful Servant in l 1 vail 
Subject Ri Wi email 

He su(T e 1 f r hi au e for in 654 he is 1m 
pri one I for i 1 t ng a rov ill t but in 1660 the 
ear of the gen al clc t on v hich re to e 1 Charle 
the s cond t the th one he wa appontel sur 
g on in ordina \ for the per on in r66j became 
mi ter f the Barber Surgeons Companv in I in 
16 u i| poi tc I I rin ipal Surgeon an 1 Ser 
g ant Surgeon to Chi le the econd I or hi lov 
iftv he thu cciv 1 the h he*-! honors in hi p o 
f~> ion 

N erthel Ii n„ a he did during th per o I of 
civil ar in 1 turmoil W ernan accompli hed a gre t 
deal for h [ r fes on \\ hether ! v h own ab litv 


or bv hi close contact with the crown or loth he 
finallv succee led in rai ing the surgical pr fc 1 i 
from its st etc of subordination to the phui at* 
and give it the opportumtv of stan ling on its 0 i 
feet h Ming equal rink \ ith its copartner mod me 
In his urgicil v ork Hi emin \ a above all cl 
prictieil hi book written is an ai i to v un er 
men in the attempt to g ve them the usual an I m 
practical method cf diagnosi in 1 treatment In 
d 1 cus mg the new and untnc l in surgerj he si 
1 am a 1 ricti er not in \cademick that I Ich '■t 
in those things as far a thev are u efull to I fc but 
thought it too great a digre sion fr m m\ pre'f t 
purpo e to stuff up a pn ticill Book \ th such 
I hilo ophieall Curiositic \ hich Lc omc it ju t a 
well as it would have become a Divine to fill 
pri ticill Di cour e v ith School di ti eti n 
Some h stonans have h never found fault ith 
W 1 emin for h negl ct of the nev thing n 
surgerv pirticularlv in hi operation of ampuls 
tion in \ hich he clung to the ol 1 tech que 0! 
Brunschv ig and von Gerss lorff rather than al jt 
mg the li aturc of I ar Th was not as he ei 
plains becau c he did not kno in I app cciale 
I ir s technique but bcciu c he believe I thit hg 
tion required too much light and too manv as 1 tants 
for practical ork cither at sea where the w rh 5 
done bclo v leeks or in the heat of bittle where facil 
itic for careful v ork ere poonnd lr ssing stations 
often ind rapi ll> moved Wi emin g ev an rt 
tmee f these diflicult cs in hi \ ork on ampul tion 
Ilctell of an In hman whose arm he h I amputate 1 
an 1 \ho bel eved the tourniquet hi I been lift m 
place but he sho ed him it was not Then he g r* 
on tosav T vo lavs after our men v e echa clo t 
of the I own and Chappell f rt I v as at the * m 
time dre s ng the wounded man in the To nalm * 
u ler the Chappell fort and hearing a woman cn 
FI ll the fort 1 taken I tur el asi le 1 MU 
imaze 1 to ard the Line not knowing hat ha 
been lone but getting up the W o ks I saw ovr 
people ru ning a av and those of the Port h on ft 
it them I s! pt do n this W rk 1 to the Ditch a 
got out of the T ench and as I began to r n h a 
nec II Ch rurgeon I turned back an Iseei ga™ 
h Id up a stumped \rm I tl ought it as the ins 
man wh >m I had so lately h membred he 
I returned ind helpt h m up We ran t getrer 
being ith n half 1 Mu ket hot of the !»«" «» 
I rt but he out ran me qu tc \ nalv e capo > 
of the proof of the c/Tcacj of hn> su g cal treatrre 
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L VMBI ING 1 sa\ s that villous tumors of the rectum 
1 occur frequently and differ from other tumors of 
the rectum pirticularlv from the adenomi and 
cancer in clinical aspect and histological eharaiter 
istics Thev occur almost exclusively in adults and 
elderly persons 

\s to the symptomatology the author found that 
hxmorrhages are present in three fourths of the 
cases which came under his observation Hit most 
important and most characteristic symptom how 
ever is the discharge of a glair> mucus but this 
must not be mistaken for the mucopurulent dis 
charge which we find in cases of cancer and old 
chronic proctitis \\ henever the tumor has assumed 
a fairly large size there mav be a modification of the 
stools or a prolapse Occasionallv there is discharge 
of fragments of the tumor mass which is of course a 
svmptom of grcit value The author found that 
these tumors occur mostlv at a depth of 6 to 12 
centimeters and arc therefore usually within reach 
of the examining index finger 

I rom in anatomical and clinical standpoint these 
tumors are divided into two classes (1) benign 
villous tumors which during the course of their 
evolution mav undergo a cancerous degeneration 
(2) dentate villous tumors which are malignant 
from the start These greatly resemble the villous 
tumors of the bladder In benign villous tumors 
villosity is the essential distinguishing feature The 
stroma is like that of the adenoma found in the 
rectum and may be pedunculated or sessile Trom 
its surface ramifications mav go out m complex 
formations The epithelial lav er which rests directly 
upon the stroma is made up of cylindrical cells and 
does not differ from the epithelial layer found in the 
intestine Sometimes adenomatous reactions mav 
be noted but must not be considered as essential as 
villous neoplasms mav exist without any glandular 
proliferation whatsoever 

In his senes of 37 cases Lambling found that 15 
were actually undergoing a process of cancerous 
degeneration The nucleus of the cell had become 
less oval and had left its position near the base for a 
more central location The cells had become irregu 
lar and vacuolated the protoplasmic elements had 
lost their affinity for stains and mitoses were more 
often present furthermore the mucous producing 
function had disappeared 
The dentate type comprises a very clear and dis 
tinct type of villous tumor of the rectum It shows 
no adenomatous or pseudoglandular reaction The 
cells which make up its surface covering arc typical 
malignant cylindrical cells similar to those seen in 
glandular epithelioma The villous architecture and 
superficial development of this tumor however dis 


tinguish it verv clearly from the glandular cpithc 
horn 1 I hese eanctrous forms remain localized for a 
long time and infeet the lymphatics only at the last 
t ig s 

1 he clinical symptoms seem very often of an 
unimport tnt nature Bleeding and pain arc not 
often pre ent and the general health of the patunt 
is not iffittid In making a diagnosis digital and 
procto topic examinations are of the greatest lm 
portance as it is only bv these means that we are 
able to determine the characteristic formations of 
these tumors 

1 he evolution of villous tumors is slow sometimis 
taking years but one must always remember that 
cancerous elegenc ration may take place without 
the mimfestation of any symptoms of the change 

I he prognosis is based largely upon the thcra 
peutic measures which are employed The author is 
of the opinion that a surgical resection is the only 
w iy of dealing with these neoplasms However 
even after resection these villous growths may like 
villous polyps of the bladder re occur m other parts 
of the rectum 

I he dentate malignant forms seem to have a 
better prognosis than docs habitual cancer of the 
rectum This is probably due to the fact that they 
remain localized for a long time and that metastasis 
occurs only in the verv last stages Radium therapy 
is of very little value Figuration mav be employed 
in small tumors which are very accessible and well 
localized Surgical removal is bv far the best thcra 
pcutic measure C J Dl Berf 

A PERLSAL of the book on pulmonary tuber 
culosis by Stcpham reveals it to be a work of 
great merit in which is admirably set forth the detail 
of the use of \ ray s in the treatment of this disease 
In dedicating the book to his father the author 
indicates the basis on which the work was founded 
namclv the enormous experience m the clinic con 
ducted by the elder Stepham 

I rom introduction to finis this book is replete 
with splendid presentations m word and picture of 
the various phases of \ rav procedure and inter 
pretive deduction Like many European roentgcnol 
ogists Stcpham prefers the old gas \ ray tube for 
chest exposures rather than the more convenient 
Coolidge tube so that this section of the book reads 
like subject matter of a decade or more ago The 
chapters on the interpretation of roentgenograms 
arc splendidly written and the illustrations deserve 
special commendation 

If this book were available in English it would un 
doubtcdlv be a valuable addition to the increasing 
bibliography on \ ray subjects E S Blunt 
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SURGERY GY2sEC0L0G\ AND OBSTETRICS 


T HE richly illustrated volume 1 edited by Hoi 
feldcr md associates is a compilation of recent 
\ ray ad ances Each division of the booh is 
written by one of the leading specialists Thus the 
section dealing with the nasal accessory sinuses and 
the car is v ntten by Dr Stcurer of Tuebingen 
Dr Arthur Schuller of \icnna writes the chapter 
n the \ ray diagnosis of acoustic tumors and frac 
tur in th petrous b ne while Drs Brauer and 
I or y of Hamburg discuss the use of opaque m 
jec lions in the bronchial passag s Sex oral other 
leading ro ntgcnologists contribute chapters to the 
book, all o! vhich present up to the minute tech 
mque and diagnosis A chapter on opaque visualiza 
tion of the gall bladd r and another on echinococcus 
of the lung are al o includ d The stomach the 
tuberculous colon and the appendix are each con 
sid red in splendid fashion by different authors 
Other chapter include radiation biology of the 
normal skin etc and diathermy in gynecology 
Edw S Blaise 


'T'JIIS scholarly work by the originators of 
cholecystography will form a \aluablc addition 
not only to the libraries of surgeons but of internists 
is ull The bulk of the work is devoted to a pres 
cntition of the present status of the knowledge of 
the n a to my plysiology pathology and diagnosis 
of diseases of the biliary tract The most recent 
experimental work and clinical studies have been 
tar fully investigated and evaluated and the subject 
of cholecvstography is especially fully and con 
vincingly presented 

The authors prefer the intravenous administra 
lion a d use of phenoltctraiodophthalcin Complete 
d tails arc furnished for both its intravenous and 
oral admi i tration and for the interpretation of the 
ro ntg nograms as welt An extremely valuable 
haptir is the one which deals with the tests for 
hepatic function and their application In phenoltet 
raiodoj hthilcin the authors have found a dye 
whi h can be used to advantage m the simultaneous 
product on of cholecyslograms and the determma 
tion of h patic function They hive observed that 
piti nts showing a high r tcntion of phcnoltetraio 
lophthal in in the blood stream after injection of 
th dy ar poor surgical risks Moreover there has 
bten iln o t constant d\c retention in cases of 
dole \ titi The method of estimating bilirub n 
(van 1 n B rgh and icterus index tests) which are 
consul f <1 tr meh valuahl are described The 
importan of imj ro ing the liver function by 
th i opt tiv idm mstration of glucose is 
al o d u d The ect on dc oted to the surgical 
tr atm nt v h ! compn ing but 57 pig 3 is cx 
cccd nglv praett al and \ til w ntten Cholecystec 
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tomy is preferred in the average case Choleevt -s 
tomy is performed only in the cases of the verv aged 
cases with pronounced and definite evidence c f 
myocardial disease in which relief of pain from the 
pr sence of calculi is imperatively demand d tho<« 
with advanced arterial and renal di case etc Th 
authors conclude that appro imatcly 40 per cent cl 
our adult population have di ord r of the bhaty 
systems which in probablv the majontv of instances 
are at times associated with more or 1 ss severe 
symptoms But one page is devoted to th non 
surgical treatment of the di eases of the biliary tract 
because the authors consider non surgical method 
of treatment inefficient except is they are u.cd 
symptomatically and as a means of preparing pa 
tients for operation It is barely possible that the 
inf rence based upon the above two premises is too 
sanguinary Frederica C misroFutt 


ITRLACIIER S book* is a very credttabf attempt 
*-■* to assemble and d scribe in detail the orthope 
operations and method of treatment which have 
been proved to be of definite value The work of 
German and continental authors occupies most of 
the text but the American and Engli h writers have 
by no means been neglected 

S vcral onginal operations are described perhaps 
the most noteworthy being one for the relief of hallur 
valgus In this the tendons of the adductor transver 
sus and obliquus of the great toe are detached from 
the outer side of the phalanx and inserted into the 
metatarsal head This r duces the lateral divergence 
of the toe and tends to correct the medial di ergence 
of the metatarsal bone Such an operation may prove 
of d stinct value in a condition for v hich man 
method have been tried and few found useful 
In form the book is excellent and the illustrations 
arc clear The text 1 simple and readable and 1 
confined strictly to the subj ct at hand There i 
no discussion of the indications for interventions 0 
no compan on made as to relative merits of the 
different procedures some of v hich arc not familiar 
to most Americans The book will be of great value 
to all orthopedic surgeons who can real German 
An edition in English would be \ ell v orth wh 
Edwin \\ Ever 0 


T HE volume of Collect d Papers oj the Mo\t 
Cltntc and tie ]fayo Foundal 0 4 for 1017 a 8 
offers the profession a most unusual a ortment 0 
scientific papers The fores ord informs us , ° 
39S papers that were considered for republics! n 
100 are reproduced in full 34 are abridged 44 arc 
abstracted briefly and 220 ar referre f to l>v 
Papers referable to the alim ntary tract prcuoir i 
ate but the entire scope of med cine a d surgery t 
again covered 10 a very judicious manner 
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Subjects of such practical importance as New 
Developments in the Treatment of Peptic Ulcer 
Dyspepsia The Treatment of Nervous Indigcs 
tion The Sy ndromc of Malignant H> pcrtension 

and others contrast with more scientific studies such 
as The Vascular Lesions of I ortal Cirrhosis 
Effects of Obstruction of the Common Duct of the 
I iver and the description of a method of making 
an Eck fistula The otolaryngologist as well as the 
internist and surgeon will be interested in the paper 
by Roscnow on the pathogenesis of diseases of the 
c>c and Lillie s work on sepsis of otitic origin A 
number of articles arc concerned with the desenp 
tions of technique for instance the removal of 
thyroglossal evsts and fistula: by Sistrunk and mas 
sivc bone grafts in non union of the humerus by 
Henderson This range of subjects illustrates in 
only too inadequate a manner the tremendous 
amount of clinical material which has been studied 
and the well directed experimental work that has 
been done I robably in no other dime is carefullv 
checked experimental work brought so closely to the 
bedside of the patient with advantage not onl> to 
the patient but to the world at large 
This annual volume which reports although not 
completed the scientific activities of the Mayo 
Clinic is alwavs a fountain of information The 
present edition is indeed a welcome contribution to 
scientific medical literature John A W outer 

L ArORTE S small concise monograph 1 on the 
anatomy technique extent indications and 
possible dangers of epidural anesthesia is before me 
Epidural anaesthesia usually referred to as sacral 
in the United States is really one of the simplest and 
safest methods and one that has definitely decreased 
the mortality and morbidity of prostate and bladder 
surgery It is to be regretted that gynecologists are 
still so hesitant to make use of a simple nerve block 
that anaesthetizes both the anterior and posterior 
wall of the vagina and the cervix 
The author s technique is well described simple 
and efficient He mentions no cases in which the 
anaesthesia did not extend high enough to ana:s 
thetize the prostate completely This may probably 
be due to the strikingly large amounts of novocaine 
solution injected into the sacral canal where absorp 
tion is known to be quite rapid One mtght be in 
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clincd to express a word of caution against the use 
of such large amounts The authors indications 
conform to the general usage The reviewer would 
only take exception to sacral anarsthesia in opera 
tions on haemorrhoids and anal fistula: as a pcnrcctal 
infiltration is much simpler and produces a welcome 
anaemia 

The illustrations arc well selected The bibliog 
raphy is somewhat biased GLz\ de Takats 


T HE first edition of Die Erkranltmgcn der Blitt 
dniesen * appeared in 1913 and was translated 
into several languages The present edition brings 
the greatly increased literature on the glands of 
internal secretion up to date As usual in such 
volumes the references to the literature are quite 
complete and 1 irgely embrace the literature of the 
world The volume is written in a dear and easy 
style 

The general discussion covers the history general 
physiology and pathology of the glands of internal 
secretion The second part of the volume contains 
a detailed description of the diseases of each gland 
In discussing the thyroid gland the author makes 
frequent reference to the work at the Mayo Clinic 
on thyroxin and the use of Lugol s solution in the 
pre operative treatment of hyperthyroidism After 
considering the various methods of treatment of 
hyperthyroidism including internal medication 
surgery and \ ray the author says In all cases 
in which there is not a direct indication for opera 
tion (compression symptoms and adenomatous 
goiter) X ray therapy should be tried first 
The discussion of tetany is complete except that 
Collip s separation of the parathy roid hormone is 
merely mentioned In the treatment of enlarge 
ments of the pituitary gland especially acromegaly 
X ray or radium treatment given prior to operation 
is considered Dystrophia adiposa congcnitalis and 
diabetes insipidus arc discussed as quite probably 
arising from lesions in the hypothalamic region as 
well as in the pituitary as shown by Phillip E Smith 
Discussion throughout the text is full and various 
opinions are considered but the author s final con 
elusions are conservative To all who arc interested 
in endocrinology this volume can be warmly recom 
mended both fonts subjectmatter and btbliography 
Don C Sutton 
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AMERICAN COLLEGE OF SURGEONS 


OURSELV ES— THE COLLEGE 1 

(IOKCI J > \\ ID STFtt ART M P I ICS \ttt \ork 


T IIIS short t ilk will be in the nature of a 
irmin and the text will be ourselves It 
will ht a Idrcssed both t Ia\men and to the 
profe in 1 ut particularly to the latter It is 
insj ired I \ thi. ertain c< nvictnn that neither the 
pr fessi n nc r tht lax pul lie is adequately familiar 
with the immen e amount ct altruistic work which 
has been lone I \ the \mencan College of Sur 
gions ncr iware that this work has been done 
pnmank fir the beneiit of the public that fnm 
the ni Ucn ilisttc pi mt f lew the doctor has 
lemcd little or iu advantage that the only goxl 
th it h is c >mt to the doet ar has come in the shape 
I greater opp irtumty — an ofportumty which by 
t > >{ eration ind bv the stimulati jn ol comparison 
tn il Its him t realize the 1 est that is in him his 
f nest ide il It l b ised on the further andequalk 
tn us ii nucti n that many of us e en our own 
mend er are n t intireh familiar with this work 
mil heirs the is uranee that thisiamilnritv could 
1 e >1 1 une 1 imp l\ by reading the 1 t irbook that 
lamdnritv with the I irb ok would lead tja liner 
spirit >f understanding and o operation that 
p e tin familiarity with the w ark of the 
C liege < u r members should bee >me better 
teachers it the publi hner evangel of go d 
health and c n cicntuus surgery This is the 
ink way the public can e\er learn the bronl 
simple truth f me lieint thi only way in which 
they can lurn that me li me l dynamic not a 
lmi lied snenct the only way in which they can 
learn the niedi in an 1 surgery they really ought 
to know 

I ht i ubh u^hl t let lu^hl to realize that 
while il et rs in htlj ti pre ent and can assi t 
in the eunn it list i e there are many problems 
yet un lvt 1 1 \ me heal cience some lllnes ts 
that till batik the hi'die t medical skill Onk 
i ocialion su h is thi can speak to the pul lie 
with authority f the advances that have betn 
made in me hone can helj the public to separate 
the real from the punous to disassociate error 
fr m truth 

let us look, at the aims and ideal which 
prompted tht f un hn" ot this College recount 
f l*r 1 


briefly the means taken to realize these ideal 
dwell for a short time on some of the activities of 
the College and see if there are not lessons for us 
and for the public lessons which if proptrly 
learned may brin 0 u eful re ults The ideal that 
animated the Founders were to elevate the 
standards of surgery basm 0 that standard on 
character as well as compet nev to teach the 
public and the profe sion that the practice of 
surgery calls for special training to make tht 
public aware that Fellows of the \menctn Colic c 
of Sur 0 eons possess this special trainin Thi 
altruistic pro„ram concerns two group —the 
public and the profession— but a moment s con 
sideration will show that it is primarily and 
permanently m the interest of the public that the 
combined and ultimate aim is to lessen disca«i 
and suffering and to promote the happine s of the 
people This pro c ram has not succee led com 
pletelv but what finite pro Q ram ever succeed 
completely 5 It is human to be almost perfect it 
would be superhuman to be alto ether perfect If 
this program has failed it is chiefly in direction 
that affect the material welfare of the doctor alone 
It is only j 3 years since this Col lege was founded 
lov a ^roup oi 450 well known surgeons who met 
on the invitation of a committee which committee 
was appointed by the Clinical Congress of Sur 
"e ns an or imzation since merged with an JmaJe 
one of the activities of thi Colic e It o lerk 
growth has been interrupted but not retarded by 
the Great War The fire through which the 
medical profession passed to Moloch has hew* 
a reining fire improving the temper and the 
balance and the spring of the metal of the pw 
fession tc which ve lelong The war liaun 
a ide all the le sons of patriotism and devotion 
and courage lessons far transcendin'* am con 
tamed m the three K s has tau„ht and enlar 10 
the lessons of co operation the v alue of or anua 
tion and standardization in which each man fin 1 
the post to which he is best suited in which ni 
talents mav be best employed It is rtco mze 
that some men are seers who v 1 ion great thm 
who'm dreams sometimes come true others a 
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repair men who find the break or leak and stop 
the damage before it has gone too far still others 
are eckers after truth re earch workers logical 
minds who bring new truths to join the magnih 
cent collection that make up the science of 
medicine 

Of the various activities organized and set in 
motion by the College in its brief existence it is 
only possible to mention a few these actmties 
have been discus ed b\ \our officers and printed 
in your 1 earhook One activity it is proposed to 
consider briefly m order to illustrate the far flung 
effect that the College has had on American 
medicine and surgery in all its ramifications to 
emphasize the benefits that the public have de 
rived from the e efforts and to point out the 
allegiance that is due to the College from medicine 
in general and from the Fellows in particular — I 
refer to Hospital Standardization This maqnum 
opus was originally undertaken because the 
method of practical examinations prescribed for 
admission to the College demanded tint the 
candidate submit lift} histones of operations per 
formed by himself These histories had to be ob 
tamed from the hospitals and often because the\ 
had never been written or beeau e of faulty tiling 
they were not obtainable Thus the investigation 
of the making and filing of records led to a knowl 
edge of all the other activities of the hospital the 
organization of the medical staff the la\ manage 
ment the personnel the interne staff nursing 
staff indeed everv activit\ in which a hospital 
can be engaged every contact which 1 hospital 
can possibly make 

Earlv in this investigation so much did the 
hospitals vary in their efficiency it became 
necessary to formulate a minimum standard 
a term with which you vre more or less familiar 
although it is certain that every connotation of 
the term is not known to all This minimum 
standard is low enough Gad knows but it is one 
that has demanded for most hospitals improve 
ment in one or more of their departments For 
the hospital which has alrcadv advanced beyond 
or wishes to go beyond it has no numbing effect 
on these it exercises no restraint This minimum 
standard provides that the medical staff shall be 
restricted to physicians and surgeons who are 
regularly qualified licensed practitioners of medi 
cine competent in their respectiv e fields worthy 
in character and ethical in practice not indulging 
in the burglarious division of fees It further 
demands that they the staff must hold monthly 
meetings at which the work and results of each 
man are reviewed m open meeting that accurate 
and complete records be written and filed and 


made always available that there be an adequate 
follow up system so that the final disposition of 
the case shall be known by v\hich the v alue of the 
treatment may be tested that diagnostic and 
therapeutic facilities be made available by the 
hospital authorities including clinical and ray 
laboratories The Committee on the Registry of 
lfone Sarcoma says in one of its reports We 
have furnished a list of the clinical entities to 
which a bone tumor may belong if any one be 
heves that there arc other kinds of bone tumors 
than those mentioned he may register typical 
examples That is the broad the liberal ground 
taken by the minimum standard if you can sur 
pass the demands of the minimum standard by all 
means do so but only the workers you and I 
know how few hospitals there were before in 
spection that had attained the excellency of this 
standard how very many there were that had to 
improve in order to reach this standard 

As already stated the greatest good that has 
come to the doctor out of these changes is the 
opportunity to do better work Surgeons may be 
divided into two great classes those who wish the 
chance to practice surgery and those who are seek 
ing the opportunity to prepare themselves for the 
practice of surgery between these two is a great 
gulf fixed It is only fair to add that most men 
would be glad to practice scientifically and com 
petently and ethically if the opportunity were 
given and if nature had not averted her face when 
intellectual and moral distributions were being 
made Hospital Standardization — the minimum 
standard— has given these opportunities has 
given to doctors better equipment By co opera 
tion and adjustment it has assigned them to the 
posts for which they are best fitted By the com 
panson it has afforded with their Fellows they are 
broadened their medical education is immensely 
increased to their great satisfaction and most 
important to the greater comfort and safety of 
the patients entrusted to their care There are few 
surgeons in this room who cannot look back to 
improvements in the hospitals in which they have 
worked following inspection by the American 
College of Surgeons and forward with confidence 
content that there will be a constant striving for 
further improvement 

This movement puts the small hospital on a par 
with the great makes the small town as safe as 
the large turns a small practice into a vivid and 
wonderful experience The speaker recalls with 
the keenest pleasure a conference which he at 
tended in a relatively small city the cases were 
well studied and w ell presented and no large city 
or university center could have surpassed the 
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excellence of the n orh Compare this with the cir 
cumscnption of view that bounds the isolated 
w orkcr and the conclusions are inev itable 

One of the aims of the founders it will be rt 
called was to teach the public and the profession 
that the practice of surgery calls for special tram 
ink and to make the public aware that the mem 
bers of the College possessed this training The 
hospitals themselves have furnished the best 
means of conveying this information A large 
1 crccntagc of the public are aware that an ap 
pr i\cd hospital is a reliable hospital and that it is 
manned and ofhccrcd b\ reliable medical men and 
this information is spreading very rapidty Onlv 
ruentlv there Ins come to notice the case of a 
Jusptal which has allowed itself to become 
lestandardized because the staff were unwilhn" 
t > write histones To the lax audience it may be 
explained that the htstorv of the case is exceed 
inglv important in making a diagnosis important 
m the further conduct of the case and also 1 m 
j artant in the diagnosis of similar cases under care 
r liter to be seen to the professional audience 
there is but one word for this dereliction on the 
part of the staff incredible However m some 
w iv it Ins come to the notice of the Chamber of 
Ct mmtrcc and of the public in this town that its 
hospital supported by the citizens is not an ap 
proved ho pital and at the present moment there 
is racin n and chasing on Canobic Lea to reform 
and again to receive the approval of the American 
Cotlcgc of burgeons There mav be a large 
percentage of the public who have not vet been 
t >!d mdiuduailv how to elect v reliable surgeon 
hut every one who owns an automobile ma> bj 
locking in the book of the American Automobile 
\s ocntiondi cover what hospitals arc approved 
an I if one is to hue an accident he is hereby 
rcc< mmended to have it in a town where the 
ho pit ils earn the endorsement of the American 
College of burgeons 

Of the surgical cc mmittces committees at work 
on ubjccts of broad surgical interest the Com 
mittec on Bone Sarcoma on Industrial Surgery 
c n Traumatic burgerv it is impossible to speak 
I ach v ould demand more time than can be given 


to the whole subject Industrial surgery alcr 
involving the intricate relation between the cm 
ployer the employed the insurance earner a \ 
the public is almost as complicated and ncarh a. 
colossal as prohibition enforcement There are 
many other activ lties of the College its bull lm 
its publications its library its teach in films an 1 
moving pictures True its library is in Chica o 
but by means of its package fitrary its photostats 
and translations the library like every other good 
thing about the College will come to you th 
College is indeed in the office of every I cllow u 
y ou ha\ en t made that use of the College you are 
not getting the full value of your fellowship 
It has been stated several times that this 
altruistic work i primarily in the interc t of the 
patient it should be explained that its cost ha 
been borne by the medical profession In omc 
of the 1 earhooks which it is hoped you will read 
it is chccrfullv as erted that every year a certain 
number of Fellows die and that if the Fellows 
were willing to add to their walls a codicil <a\m 
I bequeath $iooo oo to the \mcncan Colic erf 
Surgeons etc there would be a substantial 
increment each year No opposition to this plan 
is offered on the contrary it is heartily en 
couraged but an additional plan is hereby sub- 
mitted for your consideration which is that bcin 
the teachers and confidants of the people a special 
providence to mam of them > ou should confide 
to them vhat has been done in their l>chalf If 
this statement should move them a small con 
tnbution from a very small percentag of your 
patients would furnish this institution with t^c 
means for furthering the great work and puttin 
it on a permanent basis 

Already in its brief life history the Colic o h s 
set up a measure of eflicicncy for hospitals which 
has been accepted the world over If every activity 
of the College except Hospital Standardization 
weresuddenly su pended if the College were tog 
into linancial and spiritual bankruptcy a work 
has been begun m the hospital throu ho at the 
land which must and will go on The tempest here 
may lie stilled — the wave it has created wifi break 
on other shores thousands of milts aw av 
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G uillaume baron duiu\ 

IREN whom li\ing all admired 
but whom few lo\cd and no one un 
derstood was born October 5 1,77 or 177b 
(his biographers disagree as to the >car) at 
Pierre Buffierc a small tow n of Haute Vienne 
four leagues from Limoges Napoleon and 
Wellington were eight \ears his senior Bee 
thoven seven Turner two Hokusai se\cn 
teen Sir Astley Cooper nine 
In 1789 a cavalry officer stationed at Pierre 
Buffierc asked and received permission from 
Dupuy tren s father an adv ocatc of limited 
means to send the boy to school in Paris 
There he studied for four y ears until the 
schools were closed in the turmoil associated 
with the Revolution and for lack of funds the 
young student was compelled to return the 
two hundred miles to his home on foot 

To fulfill his father s wishes and because the 
v ears at the College of La Marche had aroused 
his ambition he determined to return to Paris 
and study medicine His ambition was 
achieved but only at great self sacrifice 
Often he was compelled to study in bed for 
lack of fuel for a fire He used fat from cada 
'ers to serve as oil for his light and at one 
time he hv ed for more than six weeks on bread 


and cheese It is said that but for the help of 
a friendly water carrier from Auvergne he 
would hav c starv cd during the earlier y ears of 
his medical education 
When scarcely 18 he was appointed prosec 
tor in anatomy in one of the schools estab 
hshedby Fourcroy and from that time fortune 
smiled on him In 1801 he was made head of 
his department with the title of Chef des 
Pravaux Anatomiques Among his pupils 
during tins period were Lacnnec and Cruveil 
hier — names that hav e also attained enduring 
fame In 1804 he competed against Roux 
Tartra and others for the position of surgeon 
of thesecond class at theHotel Dieu and won the 
appointment In 1808 he was again advanced 
and in 1812 after a brilliant concours in which 
Tartra Roux Marjolm and Dupuy tren were 
the contestants he was appointed to the chair 
of operativ e medicine as successor to Sabatier 
It is said by Malgaigne that his thesis on li 
thotomy submitted to fulfill one of the require 
ments of the Concours was long regarded as a 
work of art and as a model of surgical and 
anatomical excellence which up to that time 
had not been equaled 
During they ears preceding and immediately 
following this appointment an intense rivalry 
developed between Dupuy tren and Pelletan 
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the urgeon in chief of the Hotel Dicu The 
f »rmtr was a thorn in the flesh to his bnlh int 
hut md ilcnt upcrior md la t no opportumt\ 
of ridicuhn„ the slipshod method and inaccu 
ratt diagno cs oi I elletan before his students 
I inalK as a re ult of two unfortunate inci 
dents I elletan wa uper eded b\ his jounger 
m al 1 

C ru\ eilhier one of Dupuj tren s pupils tells 
u of hi methods and work at the Hotel Dieu 
He iro e dail\ it five o clock ami began the 
morning round it si\ and woe to the house 
urgeon or nurse who was not on dut> at the 
ippointed time 1 he first task of the daj was 
to nuke the rounds ot the wards at which 
lime he questioned and examined his patients 
with great care md thoroughness Io one of 
hi house officers was assigned the sole dut\ 
< 1 accurately recording theob er\ations made 
on the e occasions 

\tter the morning round he delivered a 
dime il lecture in the amphitheater of the ho 
pital usually to classes ol three and four hun 
Irul Operations the out patient department 
md po tmortem examinations took up the re 
m under of the mornin ft Ihe afternoon was 
deaottd to his consulting practice which be 
tame y cry 1 ir^c as his prestige and popularity 
inert 1 cd It is said that during the later 
\ car of his life his pm ate patients numbered 
ten thou and a year In the evening he 
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i„ain made round at the ho pital an! f ri 
qiitntly performed one or two optritum 3 ( 
this time 

Needle to say he was compelled to pay the 
price of maintaining so strenuous a pace with 
out thought of rest or relaxation year in an! 
year out One morning at the clo e of ih 
while on his way to the hospital he suffered a 
slight stroke of apoplcxj He went throu h 
his ordinary routine but on his return home 
yens immediately bled On recovering from 
this attack he made a tour of Italy —hi hr f 
vacation but he was unhappy and retie 
anxious to resume his w ork On his return he 
attempted to assume his regular activitie but 
finally because of his increa in disability 
hL was compelled to relinquish hi place at 
the ho pital Dunn the succecdm" month 
he developed a chronic pleunti which grad 
ually led to a fatal termination I ebruary 8 
iS , 

Of Dupuy tren s ability as a urgeon and 
teacher there can be little doubt Hi bio 
raphers unite in considering him the first ur 
gcon of his time and the founder of clinical 
surger> in Trance No field of surgery that he 
touched but was enriched by hi shill and in 
genuitv He first demonstrated the nature of 
y ellow elastic and erectile ti sue he proved by 
animal experimentation that exci ion of the 
spleen could be performed with safety he 
pointed out the fact that iliac ab ce x on the 
right side was frequently due to perforation of 
the vermiform appendix he showed that 
chronic enlargement of the testi wa often 
due to lues and could be cured bv Dupuy 
tren s pill a mercuric preparation he intro 
duccd greatly improved method of treatin 
fractures particularly fracture of the femoral 
neck and lower end of the fibula he wa the 
fir t to exci e a carcinomatous cervix the fir t 
to dc crihe congenital dislocation of the hip 
he reformed the treatment of urethral trie 
ture by introducing the method ofgradua 
dilatation with flexible bou„ie He wa par 
ticularly intere ted in the treatment of Iacfi 
rvmal h tula and cataract Hi treatment o 
the latter however b\ couching wa not in 
accord with the be t practice of hi time and 
becau eof it he was bitterly criticized !«»' 
hi name 1 particularly as o ciated with v n 
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pathie contraction of the palnnr fiscn 1 with 
frictures iboul the inkle aiul with the cl i 1 
lication of burns which lie suggested \s i 
teacher Dupu\ tren s reputation was such th it 
his clas c constanth numbered three and four 
hundred one writer siys that audiences ot 
h\c hundred in the amphitheater of the Hotel 
Ditu were not uncommon His biographer 
ha\e vividly de cribed him as he appeared bt 
fore his classes — always dressed m the sum 
round cut green coat and white apron the 
brim of his green casquettc turned bach from 
his forehead and his left hand applied to hi 
mouth for rarel> no matter in what com 
pam did he cease gnawing the nail ot hi 
thumb and indc\ tm b er He was not di 
tinguishcd for his eloquence but pos e sed the 
ability to present a subject clcarh and force 
full\ and to lllustrite it with a wealth of de 
tail and of examples obsery cd during the mam 
v ears of his sen ice at this the largest ot P reneh 
hospitals He wrote little our knowledge ot 
his achievements and teaching is githired 
chiefly from the reports of his lecture the 
/ C£ons Oralcs edited bv his pupils Pierre de 
Boisement and Marx 

His relations with his contcmporirics and 
associates were unfortunate A fe\ ot them 
have written of him hindh and admiringly 


t> \ U 

11 t 1 th 
y tt t 
iht lly h 


r i y J i> r >» L 
tit i> 8 s h 
\ tl > ( 1 h 1 I th 

t m th I f p 

I) p yt ( t mi 11 1 


h Id 
f ml 


(th 


I th r r .**• * 


<i h 


1 


. I 1 

1 I'PII . • 

, \ t ca th t th It 

'th f fth h I 1 tt 
U t h so > tt h th S V tl ( 

ri t f th It ( 

I t mm t 1 11 t t m 
th Rh h t 1 E r! 

I ( II f f 


n> 


f th ( t th i D p >t 
J f ( p l th lb 

I h f th r 1 h 


tin mijoritv seem to agree with Lisfnnc who 
dubbed him 1 he Brigand of the Hotel Dieu 
Hi despotic arrogant n iture which brooked 
lit) contradiction his jealousy of his contcm 
por ines which led him constanth to seek pro 
vintial ippointments for potential rivals his 
t ulure to acknowledge the abilit-y or the 
it Inc \ cments of others his almost brutal lack 
ot ton ldcration for the patients entrusted to 
hi v. ire are blots on his rnemor) which one 
would like to efface One is glad to read that 
hundreds ot the working men of Pans followed 
hi bodv to his grave as a tribute to his services 
to them and their fellows 
His home life was unhappv his wife left 
him because of a scandal his one passion was 
his /laughter whom he idolized and to whom 
ht let t the greater part of his fortune of more 
th m three million francs gained through his 
unaided efforts in the practice of surgery 
Of public honors he reaped a generous 
share lo have been chief surgeon and dicta 
tor of the only large hospital m Pans for 
twenty years was in itself sufficient to ha\e 
made his name famous In 1818 he was elected 
a member of the Institute He had been a 
member of the Academj of Medicine from its 
foundation and its president in 1824 In 18 o 
Louis W III conferred a baronetcy on him 
aad he was surgeon in turn to Louis Will 
and Charles \ During the reign of the latter 
he was elected to the Academ) of Sciences In 
spite of all he was through life absorbed in 
his profc sional work he had no other in 
tcrests no politics no religion and no friend 
except his daughter He died as he lived a 
stern melancholy ambitiou and bitter 
man difficult to idealize except as a 
martyr to his work (Hutchinson) 


S INCr 18, when Dupuytren first de 
scribed the contraction of the palmar fascia 
to yyhich succeeding generations ha\e given 
his name this condition has aroused wide 
spread speculation and interest Its insidious 
onset usually without apparent cause its 
progressive character its predilection for the 
ulnar side of the hand its tendenc) to appear 
in the male members of successiv e generations 


and the frequent failures resulting from at 
tempts at surgical treatment have combined 
to give it a distinctive place among the patho 
logical conditions that affect the hand and 
forearm 

During the past twelve vears we have had 
under our care 29 patients with contraction of 
the palmar fascia \\ c wish to add this group 
to those alreadv reported to record the 
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b trv ilnn midi in i stu<l\ of the palmar 
(i ua both of the norm'll and of the con 
I Mitt 1 hind md t» de tnbt the urgical 
in. it mint emploved I >r tht rthtf of uth 
tontrutnns md tht rt ult ol thi tmtment 
with < i t under our i irt 

mt i \i M vi f \sc i \ 

C unnui n li im dt tnbt tht palmar aponeu 
ro i i i thick. triangular membrane the 
iptx ot which joins the distal edge of tht 
tnn \tr t carpal ligament and more super 
ItnalK reiene the insertion of the tendon of 
tht pal mans longu muscle Iht fascia sepa 
r itt below into four lips ont for eath finger 
lonnecttd b\ tran \tr t hbtr and forming 
bmtath tht vs tbs of tht lingers the super htial 
trui vtrst metacarpal ligament (fasciculi 
tnn \tr l) Hcvond this each slip eparate 
mto two parts to be connected to the sides of 
tht metacarpophalangeal joint and tht first 
plinhnx ol the medial four digit The 

1 ittral borders ot the tnangul ir central por 
turn if the palnnr aponeurosis arc contmuou 
with thin lavtr of deep tascia which cover 
m l envelop tht mu cits of the thenar and 
hi polhctnr eminence 

Spaltiholtz i\ 1 he palmar aponeurosis 
lit in the palm directli under tht shin and i 
intimitth united with it b\ short libers It 
i triangular and con i ts of two lasers It 
uptrliciil longitudmil liber are the e\pan 
ion ol the tendon ol the pal mans longus and 
pi in tut diverging band chitflv to the shin 
ol the tinker at the level of the head of the 
imUtirpal bunt iht dtep laser with it 
truisvcr c hbtrs i the continuation of the 
tiber of the tnn ver t carpal ligament Near 
the tree tdgt ol tin web of the lingers Inrpli 
dun mated bind the fasciculi transvcrsi 
which arc in pirt united with one another 
pa from the ccond to the tifth linger directlj 
under the hin 

I roni tht deep laser agittal epta which 
eparate the tand hhc space for the flexor 
tendon and t ir tlve blood \e el and nerve 
from one another pas deepli to the meta 
carpal bone I hev are united di tall) with 
the \ aginal ligament The thtnar and hxpo 
thenar eminence arc cos ered onlv with thin 
ncr fa cn 


Iht t eontist description of tht pilni 
•iponcuro is leas t unmentioncd the remainir 
portion of the fascia of the hand ol which th 
iponturosi i onlv one though an important 
part Inrcalit) the palmar aponcuro i i p 3r j 
of a complicated structure which form a 
tibrou ti sue met tment for the entire haul 
and which is divided into superficial palmar 
deep palmar or volar mteros eau di ital anl 
dorsal portions 1 Since the suptrhcia! palmar 
fascia is developed in such a strihin fa him 
the remainder of the fascia of the hand ha 
received little attention and mans ob erver 
therefore have been puzzled to account for 
some of the phenomena found in Dupui trtn 
contraction since the contracting band anl 
cords often failed to correspond with the nor 
mal position of the p Umar fascia 
In order therefore to obtain a more accu 
rate and comprehensive conception of the 
fascia of the hand through the co operation 
of the Department of \natom\ of the North 
western Univcrsitv Medical School a careful 
tudi was made of a number of hand from 
the di secting room and of ection of han 1 
cut at different lev els and in different planes 
Lverv elfort was made to correlate the infor 
mation a obtained with the lindin" anl 
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x anations noted in contracted hands at opcr i 
tion The following description of thi fasen 
of the hand is based upon th<sc studie 
For descnptne purposes the h cm of flu 
hand ma\ be dmdtd into four parts the 
superficial palmar fa«cia the xolir intcrosst 
ous fascia the dorsal fasci i and the digit il 
fascia Various septa fibers and ligaments 
help to unite the c 1 1\ ers and bind them into 
a compact whole ijome of the e beciu e <>t 
their prominence hnxe reemed definite de 
scnptne names others ha\e frequenth been 
o\erloohed or at least unnientioned 

Ihc superficial palmar fa cia dig i) i 
noted abo\e is accurate!* de cribed i (hi 
palmar aponeurosis in mo t textbooks «i 
anatomj Its origin from the palmans lon„us 
or m the absence of the latter from the anti 
brachial fasen its triangular shape its shim 
ghstcnm 0 appearance its superficial longitu 
(final and deeper transxcrse fibers its dm ion 


1 ij, L)i t,ram intii atin the 1 I f tl e sect] n 
ill tnt tl in I l^ure * X 

into four distinct longitudinal bands (the pre 
tendinous bands or longuettcs prclcnditicuscs 
of Poirier) in erted chiefl\ into the deep la\ ers 
of the skin just proximal to the webs of the 
finger and a fifth less di tmet band inserted 
into the skin of the first interosseous space 
/Iig i) its thinner lateral portions which 
coxer the thenar and h>pothenar eminences 
ind the marked dc\elopment of its trans 
\erse fibers at the webs of the fingers art well 
recognized features Its intimate relation to 
the transxerse carpal ligament (Tig 3) and 
the man} short xertical and oblique fibers 
irranged m f nrl} definite longitudinal lines 
uhieh unite the fascia to the deeper lax ers of 
the skin (Figs } 4) haxc been described bx 
1 number of obserxers but are usuall} un 
mentioned in textbooks of anatom} The 
latter are of particular interest for through 
this attachment between the palmar aponeu 
rosis and the skin is produced the dimplin & of 
the palmar skin which is frequently the first 
sign of Dupu} tren s contraction The thin 
fascial laxer which cox ers the mterdigital 
spaces and oxerhes the digital nerxes and 
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\t!> cl i thc\ become more superficial is the branches ot the ulnar nerve and artcrv a thev 
direct continuation ot the central portion ot pass into the middle compartment of the palm 
the palm ir aponeurosi but because ol its. The lateral septum attached deeplv to the 
tenuou chiracter is u uall\ unnoticed first and second metacarpal bones lateral to 

Ot equal importance from a surgical stand the flexor tendons of the index linger stpi 
point with the superficial palmar fascia are rate the flexor tunnel and its contents from 
the \olar interosseous fascia the digital fascia the mu eles of the thenar eminence ( 1 1 4 1 

and the septa which unite them The xolar Themiddle cptum pa sing deeply between the 
mtcro eous fascia (Figs } 4 >,) as its name flexor tendons of the index and middle fin er 
indieite toxers the hollow cup of the palm to the middle metacarpal bone divide the 
which 1 left after the removal of the flexor space between the medial and lateral epta 
tendons the digital nerves and the palmar into two definite fascial compartment —the 
areht It is continuous with the fascia cover middle palmar space and thenar space ( 1 1 
in„ the pronator quadritus it covers the pal 4 j) Vs it pas cs in front of the flexor ten 
m ir intero sei and is attached to the carpal dons of the index tinker it forms the roof of 
uid metacarpal bones thi head of the the thenai space Other more tenuou Ion l 
metacarpal bone its transverse fibers arc tudinal septa form the lateral wall of the 
trengthentd and interdigitate with one individual tunnel in which the flexor tendon 
another to form the transver e metacarpal he A.t first the adjacent septa which cover 
ligament {//e, 1 ipiiulorum Irons ersurn) (rigs adjacent tendons lie in clo c apposition a uo 
6 q) I)i tallv it blend with the deep lav er of the tendons w hich thev cov er \sthctendon 
the tibrou heath of the flexor tendons (Tig diverge the septa become separated from one 
0 q) another o a to leav c narrow \ shaped paces 

Ihree import int longitudinal epta unite in which run the digital nerve and art cm 
the uperlieiil palmar fa cia with the volar and lumbrical mu des dig 6) each cov t res 
intero eou fa cia I he medial septum at bv a thin laver of fascia which thev derive a 
tachcd deeplv to the trui ver e carpal liga thev pierce the fascial covering °f t* 11 
ment alove and to the fifth metacarpal bone tendons which thev accompanv higher m 1 
more di tallv separate the flexor tunnel palm 1 II of 

from the mu cles of the hxpothenar eminence As the epta which form the lateral " a 
(1 1 4 ) and 1 pierced bv the uperlicial the flexor tunnel separate from c ne ano c 
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thej incrca e m thickness Tnd di t i!I\ gain an 
attachment to the transxerse metacarpal liga 
ment the capsule of the metacarpophalangeal 
joints and the lateral aspects of the proximal 
phalange B\ means of oblique libers pa sin ft 
superficial to the flexor tendon sheath thc\ 
gam an attachment to the opposite side of 
the proximal phalanges as well and help to 
form the deep laxcr of the digital fascia 
Through the contraction of these fibers the 
digital nenes and blood \essels max be dis 
placed from one side of the Unger to the other 
(Tig io) and fingers not pnmanlx mxolxed 
in the contraction flexed and partnllx rotated 
from a normal position 

The superficial laxer of the digital fascia 
(^lgs 7 8) is the direct continuation of those 
fibers of the palmar aponeurosis x\ hich are not 
inserted into the skin and of the fasciculi 
transxersi or natator} ligaments mentioned 
aboxe (Tig i) J he deeper lax cr (Figs 7 8) 
x\hich to the best of our knowledge has not 
heretofore been recognized as a definite struc 
ture is the continuation of the paratendmous 
septa mentioned aboxe xxhich haxe gained 
an attachment to the capsule of the metacar 
pophalangeal joint to the sides of the proxi 
mal phalanges tnd b> oblique fibers passing 
superficial to the flexor tendon sheaths to the 
oppo ite sides of their re pectix e phalanges and 
to the fibrous expansion of the extensor tendon 


I he digital nerxes and blood xessels lie be 
tween the superficial and deep laxers 1 

I hat these arc not artificial distinctions 
mix be demonstrated bx makm e a median 
mci ion a!on e the p ilmar surface of the finger 
down to the tendon sheath and reflecting the 
superficial ti sues to cither side In exer> 
instance the digital nerxes and xessels will be 
found to be reflected with the fascial laxers 
If on the other hand a lateral incision is made 
onlx deep enough to expo c the digital nerxes 
and xessels the fa cial la>cr superficial to 
these structures ma> be followed to the oppo 
site side of the finger and een to be distinct 
from the deep la>er which lies between them 
and the tendon sheath 
At the sides of the finder the superficial 
laxer of the digital fascia is continuous xxith 
the uper final dorsal fa ci a I he deep Ia>er is 
attached to the bone close to the attachment 
of the xaginal sheath and the aponeurotic 
expansion of the extensor tendon and the 
insertion of the interosseous and Iumbncal 
muscles 
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1 he flexion of the fingers that de\ elops as 
the contraction of the palmar fascia progresses 
is due chief!) to the continuity of the super 
ficial la> er of the digital fascia with the longi 
tudinal fibers of the palmar aponeurosis The 
not infrequent de\ lation of the digital ner\ es 
and v essels from one side of the finger to the 
other results from the fact that the) he in a 
fibrous tunnel whose contracting walls are 
continually drawn proximalward toward the 
site of the pnmar) mvohcmcnt 

The dorsal fascia as has been pointed out 
b) Trohse and rracnhcl consists of uper 
ficial intermediate and deep la)ers The 
superficial lavcr (rigs 5-8) covers the 
nerves and blood vessels and can be traced 
distalward on the lingers as a thin sheet super 
final to the extensor tendons The intermedi 
ate la)er binds the extensor tendons into a 
single aponeurotic layer and may represent 
as has been suggested a dorsal tendinous plate 
or aponeurosis m which the tendons have 
later become differentiated This )a)er may 
be followed to the metacarpophalangeal joints 
where it gams a firm attachment to the head 
of the metacarpal bones (Fig 6) The expan 
ion of the extensor tendons on the dorsum of 
the fingers 1 the digital continuation of thi 
layer (Figs , 8) The deep lav er of the dor al 
fascia (rig 3 5) cov ers the intero seous mu 
cles and end di tallv at the mctacarpopha 
I anneal joints 


pvtiiologv 

The e sential change found in Dupuvtrcns 
contraction is a h)pertroph) and contraction 
of the fascia of the hand \s the proce ad 
vances the overling shin become involved 
Rarel) if the contraction has per isted a num 
ber of v ears there arc changes in the confor 
mation of the bom surfaces particular)! at 
the proximal intcrphalangeal joint becau cof 
the long continued immobilization in acutt 
flexion 

As a rule the process begins in the fa cia of 
the palm as an isolated nodular thickcmn 
most frequently ov cr the flexor tendons of the 
ring finger (Fig 11) As the disease pro rt cs 
other nodules may appear in line with the 
first or similar nodules mav appear over the 
flexor tendons of the little finger the middle 
finger and the index finger m their order of 
frequency The process mav remain station 
arv for a number of months but u uallv it 
progresses A small pitlihe depres ion di 
velops just distal to the primarv nodule an 1 
the shin is drawn upward in a crescentic fold 
wath the convexity of the crescent upward 
(Fig 1 2) \fter an intcrv al w hich v arics from 
a few months in ome ca e to ten or fifteen 
vears in others the finger in line with the 
affected fa cial fibers is gradually drawn into a 
flexed position through the contraction of the 
thickened cord which has replaced what vva 
once a thin fascial band \s a rutc flexion 
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takes place at the metacarpophalangeal and 
proximal interphalangcal joints while the dis 
tal joint is held in extension (Tigs i*-i 6) 
Eventually the tip of the finger mav come to 
he upon or even press into the surface of the 
palm (rigs 16 2 1) As flexion increases the 
subcutaneous cord stands out more promi 
nentlj from the surrounding tissues and be 
comes closely adherent to the thickened 
calloused overling skin (Tigs 17 18) Lventu 
ally the thickened skin loses all its normal 
characteristics and becomes so intimately 
united with the fascial cord that it is impos 
sible to separate them (Fig 18) At times the 
adjacent normal skin is drawn awa> from the 
palm in a web like formation through which 
the thick fascial cord maj be palpated as a 
taut bowstring (Tig 19) 

In some cases one finger only is involved 
most commonly the ring finger or the little 
finger and the process remains limited to the 
finger m question In other cases both the 
ring finger and little finger mav be involved 
Less frequently other fingers are affected 
cither alone or m conjunction with others 
(Table IV) 

Lither hand or both maj be affected 
( Table III) If both are affected the involv e 
ment of the one usuallv precedes that of the 
other by sev eral months or years 

A careful dissection of a hand involved in 
such a contraction shows as was first pointed 
out by Dupuytren and later by Sevestre 


Line Schulthess and other myestigators who 
were fortunate enough to secure specimens of 
such hands for dissection that only the fascia 
and the overling skin are involved in the 
contraction the flexor tendons and their 
sheaths remain quite normal and the joint 
surfaces of the metacarpal bones and the 
phalanges show pressure changes only in rare 
instances That the fascial involvement 
however is not limited to the superficial pal 
mar fascia or aponeurosis has not been suffi 
ciently emphasized Thickening and contrac 
tion of the inter/ascial septa which unite the 
superficial palmar fascia with the volar inter 
osseous fascia are not infrequently found 
and occasionally thickening of the dorsal 
fascia manifesting itself in the formation of 
nodules on the dorsum of the fingers is seen 
(Fig 21) 1 

Since the degree of involvement may be 
greater on one side of the finger than on the 
other lateral deviation of the finger may take 
place and through involvement of the fas 
ciculi transv ersi contraction of a finger adja 
cent to the one primanlv involved mav be 
marked Not only are adjacent fingers in 
volved in this fashion but other structures of 
the hand notably the digital nerves and blood 
vessels mav be compres ed or mav be dis 
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pi iced Irom their normal position Di place 
ment of i digital ntr\e the width of an entire 
linger u i noted in one of our ea is 

Micro copic examination ol the skin and 
ubcutancou ti ue in a well dex eloped ca e 
ot contraction how a marked thickening of 
tlu corneal 1 i\er ol the epidermis a llattening 
>1 (he deeper la\ er of the epidermis gradual 
Ii ippe lr mce of the papilla of the conum and 
ub titution of thick fibrous tissue for the nor 
m il reticul ir laxcr of the conum from which 
(lie lat and gland e\entuall\ di appear com 
plcteh and in which the blood \c sels arc\er\ 
mirkedlx dimini lied (Ti h s 2- s) 

Mien copie examination under higher 
IKiwcrot the librou tis ue which ha replaced 
the normal reticular 1 \\ cr ot the conum how 
mi e ol connectixc ti sue cell with occa 
i mil area ol r>un I cell inliltration (fi^ 



6) 1 Occa lonallx nerxc liber max be ecu 
running through masses of connectixc ti uc 
but there is no exidencc to show that the 
nerxc libers hax e anx part in the librou ti ue 
lormation (Fig 7) 

Occasional when eparatin a di ltil 
nerxc from the Iibrous ti uc which urround 
it one max ee tmx millet ced sized nodule 
King alon„ the eour e of the nerxc and at 
tached to it bx tinx fibrils 1 pea arc attached 
to the pod The c are the I icmtan corpu clt 
and not pathological stnii ture 

Although it 1 aid that the plantar fa cit 
max Ircqucntlx show chin^e imilar to tho e 
lound in the palmar fa eia in Dupuxtrm 
contraction inonixtwoof lur ea e xxa then 
lnxolxement of the feet (I11, 1^ fl I n 2 
third patient who entered We lex Minimal 
Ho pital on the erxiceof I)r M I t old tine 
becau e ol a carcinoma ol the eerxix thire 
xx as a txpical bilateral inxolxernent ot the 
hand and a marked card like thukemn in 
the ubcutaneou tis ue al the ale of the feet 
ih 1 t i *1 i n ri < * 
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(Iig 28) closely simuhtmg the fiscnl thick 
tning of the palm found in ty pical eases ot 
J)upu> tren s contraction before flexion con 
traction has occurred 

FTIOLOGV 

Dupuj tren s contraction is probabl> much 
more common in the later years of life than it 
is ordinarily considered to be -Vinong ->00 
men in the London Workhouses Noble Smith 
found 55 eases or 18 3 per cent among 4°o 
women 15 or 3 75 per cent Of 270 men in the 
Nottingham Workhouse Black found ->7 
cases or 21 per cent and among 168 women 3 
cases 1 8 per cent Among 2 600 individuals 
of the poorer classes of London of whom 
about five lxths were past middle age -\nder 
son found 33 cases 1 7 per cent Among 800 
children in the Central District Schools of 
Hanwell there was not a single case He states 
on the authority of Surgeon Captain A H 
He Lorn that in five years (1885-1889) from a 
force averaging 20 y 000 men between the ages 
of 17 and 35 only 3 eases of contraction of the 
fingers came under treatment Among 1 000 
men it the Cook County I oor Tarm By ford 
found 34 cases 3 4 per cent Vmong 106 


women there were 3 cases 2 83 per cent 
Vmong 1 329 twist hands' in the Nottingham 
district Black found 23 cases 1 7 per cent 
He states that from igo-, to 1909 amon n 
•>o 224 patients admitted to St Thomas Hos 
pital there were 21 cases of Dupuytren s con 
tracture Of 83899 patients admitted to 
Wesley Memorial Hospital from January 1 
1916 to October 10 1928 30 suffered from 
Dupuytrens contracture Of these 8 were 
admitted on our service for operation and 
with a case from Ward 3 of the Cook County 
Hospital form the basis of this report At 
least as manv more in whom the disease 
did not cause any marked disability or m 
whom it accompanied some graver condi 
tion were seen by us in consultation during 
this period 
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pi iced Irom their normal position Di place 
nunt of i digital nine the width of an entire 
linger w i noted in one ol our eases. 

Mn.ro topic examination of the skin and 
ubiutancou ti ui in a well dex eloped ease 
ot tontraition hows a marked thickening of 
the u rntal laxcrof the epidermis a flattening 
>f the deeper laxers of the epidermis gradual 
h ippe ir met ol the papilla, of the conum and 
uh titution of thick librou tis ue tor the nor 
m ll relltular laxer of the eorium from which 
the tat ind gland exentuallx di appear com 
phtclx and in which the blood xcssels are xerx 
m irktdlx durum hid digs 2-2,) 

Micntipic examination under higher 
power ot t hi librru ti ut xxhith has replaced 
the norm il retuular laxer if the conum shows 
mi t of t mneitixe ti sue tell xxith occi 
11 ml ire 1 ot roun I tell infiltration (Tig 
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6) 1 Occasional nerxc fiber max be ccn 
runnin^ through masses of connectixc ti ue 
but there is no cxidence to show that the 
nerxe tibers hax e anx part in the ftbrou ti uc 
formation (Tig 7) 

Occasional!} when separating a di ital 
nerxe from the librous ti sue which surround 
it one max ee tinx millet seed sired nodules 
King along the course of the nerxe and at 
tachedtoitbx tinx fibrils as peas arc attached 
to the pod I hesc are the 1 aciman corpu tics 
and not pathological structure 

Although it is said that the plantar fa cia 
max frequentlx show change similar to tho 1 
found in the palmar fa cia in Dupuxtrcn 
contraction’ in onlx twoofourcac was then, 
lnxolxement of the feet dig f) I* 1 3 
third patient who entered Weslex Memorial 
Ho pitalontheserxiceof I)r M I (»old tine 
becau c of a carcinoma of the ccrxiv there 
wa a tjpical bilateral lnxolxement of the 
hand and a marked cord like thickcnin 0 m 
the subcutaneou tis uc of the ole of the fitt 
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(I»g 28) closelv simulating, the liseul thick 
emng of the palm found in typictl cases oi 
Dupuvtrcn s contraction before flexion con 
traction has occurred 

ETIOLOCV 

Dupuvtrcn s contraction is probabh much 
more common in the later \ears of life than it 
is ordinarily considered to be \mong ^00 
men in the London Worl houses Noble Smith 
found 55 cases or 18 3 per cent imong 400 
women 1 5 or 3 7 5 per cent Of 70 men in the 
Nottingham Workhouse Black found S7 
cases or 1 per cent and among 168 women * 
cases 1 8 per cent Among 2 600 indiuduals 
of the poorer classes of London of whom 
about fi\e i\ths were past middle age Andcr 
son found 33 cases 127 per cent Among 800 
children in the Central District Schools of 
Hanw ell there w as not a single case He states 
°n the authority of Surgeon Captain A H 
Dc Lom that in five y ears (1885-1889) from a 
force a\ eraging o ■, 000 men betw cen the ages 
°f 17 md 35 only 3 cases of contraction of the 
fingers came under treatment Among 1 000 
men at the Cook Countv Poor Tarm B} ford 
found 34 cases 3 ^ per cent Amon & 106 


women there were 3 cases 83 per cent 
\mong 1 * 9 twist hands 1 in the Nottingham 
district Black found 25 cases 1 7 per cent 
He states that from 1903 to 1909 among 
50 224 patients admitted to St Ihomas Hos 
pital there were 21 cases of Dupuvtrcn s con 
tracturc Of 8*899 patients admitted to 
Weslcv Mcmornl Hospital from Januar) 1 
1 gi 6 to October 10 1928 30 suffered from 
Dupuvtrens contracture Of these 8 were 
admitted on our service for operation and 
with a case from Ward 3 of the Cook County 
Hospital form the basis of this report At 
least as man> more in whom the disease 
did not cause an> marked disabilitv or m 
whom it accompanied some graver condi 
tion were seen b> us in consultation during 
this period 
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decade in 6 during the third in n during the 
fourth m s during the fifth and in durin 
the L\th The aacragc age at which the <li 
ea e was tirst noted \\n 36 q \car The 
a\erage age of 57 men with Dupuatren con 
traction een ha Black at the \ottin ham 
W orkhouse w as 63 a ears f he a\ cra^c a t of 
Bt fords ca es was ,o 8 \tars The aurici 
a^t of our patients on admi ston to the ho 
l>ital was 48 \ a ears the aaerige duration of 
the disease n 4 \ears 

In spite of the marked tendenca to uper 
lici^I hbrou ti sue formation un in the col 
ored races we haae not seen a ca e of Dupm 
tren contraction except in member of the 
white race 

The relatia e frequence of its occumnu. in 
the two exes and of its occurrence in imh 
\iduals who con tantlv use their hand a 
contrasted with those doing little manual 
labor such as clerga men pin ictan banker 
clerks etc are indicated in Tables I and 11 
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I u Bihteral in\ 4\cm nt (thcpiln fa ‘*1 * ni nL 
matkcd palmar nodule in the line c f th 1 ft n 1 1 II t n cr l 
operation 


f the ri ht nn 1 ' fin cr and i rather 
! f re operati n c d S \ months after 
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It ib interesting to note that of the 29 cases 
reported by us in only 1 was the in\ oh cment 
unilateral and of these in onh 4 " as the r 1 ?* 11 
hand m\ol\td In our 2 female patients the 
left hand only was involved and one of these 
uas the only left handed patient in our senes 
Of 17 patients with bilateral m\ol\emcnt in 3 
both hands were cqualh involved in 8 the 
fight hand was involved the more and m 0 
the left 

"ith reference to the sequence of involve 
ment of the two hands data arc difficult to 
secure keen states that in 6 cases otbim 
eral involvement the involvement of the felt 
hand appeared first in 15 cases Of By lord s 

5 cases with bilateral involvement the m 
'olvement of the right hand preceded that o 
the left by 5 9 years in 10 cases that of the lett 
preceded that of the right b> 4 2 >cars in 5 
cases in s the involvement was practically 
simultaneous in 2 the relative time of appear 
ance was unknown In 4 our J7 casc ^ " lth 
bilateral involvement the involvement was 


sinuilt intern In 4 the right hand was in 
volvtd hrst in one case years m another 
or j v car in another 10 years before the left 
wa involved In the fourth case in which 
involvement of the right hand had been pres 
ent ? v cars the patient did not realize that the 
left palm was involved until the nodules were 
called to his attention In 9 cases the left hand 
w as inv olv cd first In •* cases the mterv al w as 
1 y car in 1 case 3 y ears in cases 6 v cars 
in one case 7 y ears In cases the patient w as 
uncertain as to the interval In one case the 
involvement of the left hand m this case 
affecting chiefly the palm had been present 
for o years when involvement of the right 
ring finger appeared and in 9 months dev el 
oped to the extent shown in Figure 14 

The part affected in 38 cases was recorded 
by Bv ford as the palm alone in 10 cases the 
fingers alone in 2 cases In 26 cases both palm 
and fingers were affected In all of our cases 
the fingers of one hand at least were involved 
in the contraction though among the 17 pa 
tients with bilateral involvement there were 9 
m whom on one side the palm only was in 
\ olv cd In only one case w ere the fingers alone 
inv olv ed 

In 19 °f our patients the contraction was 
first noticed in the palm In 4 cases 3 of 
them with involvement of the little finger the 
trouble started in the proximal phalanx in 1 
case it began in the middle phalanx of the ring 
finger In 1 case with bilateral involvement 
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the ill e-i c titled m the left palm anil re 
mamed confined to the palm of thi hand 19 
\car later contraction began in the proximal 
phalanx of the right ring linger In another 
ea t with bilateral in\ ohement the proce s 
began at the proximal mterphalangcal joint 
of the left ring linger and 7 atari, later in the 
palm of the right hand In another ca e the 
trouble appeared simultaneou 1\ in the left 
palm and the proximal phalanx of the right 
fifth finger In 2 cast there 1 no record as to 
the primarj localization 

I he inters a! between the recognition of the 
ill ease and the beginning of the contraction 
w as noted as later sc\ er il months later 
gradually contraction took pi tec etc It 
w is stated specific i!l\ as eseral months or 
t months t months 6 month 1 scar is car 
Irom to t sears -,sear 9 sears 9) ears i^ 
sear 16 scar 17 sear and x sear in as 
mans different ca e In one ca c beginning 
flexion at the metacarpophalangeal joint of 
the tilth linger lir t called attention to the 
di ca e 

1 he frequenis with which the different 
linger are msolsed 1 indicated in I able I\ 
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In a stati tical tuds of io;, ca e Keen four! 
the thumb was insolscd 9 times nescr aline 
the index tinker 8 time alone , times with 
other fingers the middle finger 4 times alone 
the ring Un 0 cr 1 } times alone and the little 
linger 9 times alone I he middle and nn 
fingers w ere ins ols ed , time the middle and 
little fin e ers once the middle nn and little 
fingers 17 time and the rin^ and little fin cr 
36 time 

Among our patients there ss as one ca c suth 
bilateral ins ohement of all the digit In S 
others there w ere subcutaneous nodule in the 
web between the thumb and index fin er In 
one patient who came under our ob ersation 
(not included in this scrie of ca e ) there \\a 
a characteristic ins oh ement of the thin fa cial 
band which extend from the thumb to the 
index hnger just abas c and parallel to the sub 
(Tig 9) In no other ca c have we seen thi 
entire fascial band ms oh ed I he index tin r 
ssas ins oh ed 3 times ncs er alone the middle 
finger 9 times neser alone I he rin" fin cr 
was ins oh eel j 1 times 9 time alone and the 
little Un e cr 2, times 6 time alone The 
thumb middle ring and little linger were 
ins oh ed once the thumb ring and little fin 
„ers once the index ring and little finger 
once the middle and ring Ungers twice the 
middle ring and little finger 4 time and the 
ring and little finders 1 1 time In 3 ca c 
there was ins ols ement of the right palm and 
in 4 of the left palm a ociated with insolsc 
ment of both palm and finder of the other 
hand 

\\ hen sescral lingers of the amt hand sure 
msolsed the ins ols ement of the different 
finger as a rule did not occur simultaneou Is 
nor to the same extent In one patient with 
ins oh ement of both ring ami little tin er 
contraction began in the nn tin er and in 
sols ement of the little tinker appeared 'oon 
after m another ca c contraction of the rin 
Unger follossed that of the little tin er after 
an inters al of 6 \ ear in another imilar ca e 
after an inters al of S f 2 sear In one patient 
ssith a marked contraction of the nn fm cr 
contraction of the index and little tinker fol 
lowed within two sear after operation on the 
nngtinger although there had been nocsidtnce 
of their ins oh ement it the time of opcrali >n 
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With reference to the phalanges atfecled in 
cases of finger m\ oh ement keen tatesthit 
in <;7 cases the proximal phalanx alone was 
involved 15 times the middle alone 7 times 
I he distal phalanx was involved 6 time In 
4 ;> of 57 cases the proximal and middle phal 
anges were flexed In of the e flexion of 
the proximal phalanx preceded that of the 
middle m 5 flexion of the middle phalanx 
preceded In 25 cases the order of occurrence 
was not stated Of our 9 cases with 64 lingers 
involved there was flexion contraction at the 
metacarpophalangeal joint 5 o times at the 
proximal mterphalangeal joint 40 times and 
at the distal mterphalangeal joint 9 times 
Most commonly therefore there was flexion 
at the upper two joints and extension at the 
distal joint 

I he cause of Dupuytrcns contraction is 
still unknown Manx theories hav e been sug 
gested for its origin hav e been v igorously up 
held by their protagonists and as vigorously 
opposed bv others Irauma either a single 
severe injury or the repeated traumatisms 
associated with certain occupations or sports 
(Dupuytren Astley Cooper *\dams Made 
lung Vogt Colhs and r atock Russ Leddcr 
hose Gill Girdwood) a low grade local in 
flammatorv process (Langenbeck I ubbv 
I bstein Jones Whitman) sy stemic poison 
ing from lead (Michaud Lamachc and Pic 
ard) from the toxins associated with various 


ton titutional diseases such as gout rheuma 
tism diabetes arteriosclerosis etc (Guerin 
I ergusson Little keen Adams V Ander 
son Lulenberg Pocci Vogt Richer 'lcschc 
macher 1 Nichols) or from chronic dental 
infection (Bvford) the loss of the protective 
laver of subcutaneous fat which is associated 
with advancing age (Madelung Ebstein) 
neurogenic influences (Abbe Neutra I esche 
macher Coenen) embryologic malformations 
(krogius) heredity (Adams koemg Bunch 
I bstein keen Loewv) th>roid deficiencv 
(I copold Levi) or a combination of these fac 
tors hav e all been suggested at different times 
as the cause of Dupuy tren s contraction I he 
relatively large number of fibers passing from 
the palmar fascia to the skin on the ulnar side 
of the palm and the slight decrease in the 
thickness of the skin on the ulnar side have 
been suggested by Russ as predisposing fac 
tDrs Ihe fact that the little and ring fingers 
are used more than the others in the act of 
grisping and flexed more tightly as the hand 
is closed has been suggested bv Vogt as a pre 
disposing factor 
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I lircc of these theories desen e a brief con 
nitration I he pos ibiht\ of trauma as the 
e scntial etiological factor has suggested itself 
to mam observ ers beginning with Dupuv tren 
I aticnts themselves invanabK ascribe the 
onset of the trouble to a single or to repeated 
traumatisms though it is frequentl) difficult 
to recognize a logical relation between the two 
Sixteen of our 20 cases gav e a definite hi torv 
of trauma which in their mind at least v\a 
the essential factor in the dev elopment of the 
contraction One patient stated that 4 v cars 
before injurv 1 block of wood weighing 2 3 or 
50 pounds fell on his hand It cut just 
through the skin No attention was patd to 
the injurv at the time V month later he no 
tiled thi formation of a callus at the site of 
injurv which graduallv increased in size 
I hree v ear after the injurv contraction of the 
ring finder began and in a v ear s time reached 
tlu condition shown in figure 13 V second 
patient stated that he was struck with a 



l ( Vl ked Ira t n f I nt 1 d el ping 
ct n a | <1 f 1 \ are (L e 6) 


wrench on the palmar surface of the proximal 
phalanx of the right ring finger Utcr some 
time pos lblv } months contraction of thi 
hngcr began and in 9 months reached the ck 
gree of contraction shown m figure 14 Thi 
same patient stated that the involvement of 
the left palm followed within a vear after thi 
left palm was crushed between casks (Like 
Dupuj tren s famous case he wa tin marchanl 
du in cn %ros ) \ third patient stated that in 
Januarv 19 3 he caught ht hand in the door 
of the garage as it was being closed Some 
months later he noticed a lump on the left 
palm ov cr the head of the fourth metacarpal 
bone In Ma> or June 19 j he lir t noticed a 
beginning flexion contraction \ fourth pi 
tient stated that he receiv ed a puncture wound 
from a piece of copper wire ov cr the mitacar 
pophalangeal joint of the right rin" fin cr 
Slight di charge of pu per 1 ted for a week 
afterward Shortlv after he noticed callu 
formation and still later beginning contrac 
tion of tin ring and middle finders \ fifth 
patient 44 vear of age had worked as a mmir 
with pick and shovel since the age of 9 \t 
the age of or jQ involvement of the n ht 
hand appeared and vear later involvement 
of the left \ ixth patient \\ hoe hand were 
oft as a result of hi work a a barber tarU 1 
to work at 19 v cars of a e in the harv est field 
of North Dakota Hi hand became so still 
anti sore that he could scarcelj bend hi fin 
ger 1 hree or four v ears later he noticed the 
appearance of small nodules in both palm 
A eventh patient a plasterer bv trade as 
cnbed his trouble to the con tant u e 0 
the left hand in holding the hod 3n ei hth 
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I> 15 Dupujtrcn s contracti n of ri„ht hand <C a c 
j ) a b Before operation c d c Nine months aft r 
Deration f Bilateral thickening of plantar fascia in line 
t the great toes of the same patient 

patient to ha\ing earned heaw sample cases 
a ninth to a lacerated wound at the base of 
the nght little finger a tenth to a cut from a 
finger ring an eleventh to constant contact 
with the knob like top of the emergenc} 
brake of his car and a twelfth to holding 
tightly the bndlc reins of his saddle horse 
I wo patients both bankers one of 70 >ears 
with a histor} of 10 >ears duration and one 
of 64 with a histor} of o >ears duration 
attributed the condition to the use of golf 
clubs 

These cases arc cited in some detail because 
the> are not convincing in establishing a 
definite and direct relation betw een the injury 
and the contraction In the majority of cases 
there was a considerable lapse of time betw een 
the occurrence of the injurv and the first signs 
of palmar involvement In 2 cases in which 
the contraction was attributed to a definite 
injur} (the first and fourth cases cited abov e) 
there was involvement of the palm of the 
opposite hand of which the patient had not 
been aware It maj be of some significance 
that both of these were industrial cases 1 e 
patients for whose disabilities their emplo} ert> 
were financiall} responsible if it could be 
shown that the disability resulted from injury 
sustained in the line of dut} The eighth pa 
tient a phvsician who attributed the con 
traction of the right little finger to a lacerated 
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wound had a contraction of the left little fin 
ger almost identical with that of the right for 
which he had no explanation 

The frcquenc} with which Dupu}trens 
contraction involv es the left hand in umlateral 
ca^cs the frequent inv olv ement of both hands 
(Table III) the frequency with which it 
occurs in indiv iduals doing little manual labor 
(Table II) the rclativel} infrequent occur 
rence of Dupu} tren s contraction as compared 
with the infinite number of traumatisms of 
the hand of the same general character as 
those cited above which are constantly sus 
tamed in the course of everyday life and 
work while all of negative value still make 
it difficult to believe that trauma is the es 
sential factor in the causation of the con 
dition 
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or fimilv history of gout or rhtuma 
tism in 64 He quotes Chet rot a 
reporting a case in which the condi 
tion de\ eloped during an acute attack 
of rheumatism and reports a ca e of 
his own in which the disease followed 
within a few weeks after an attack of 
acute rheumatism 


\ ccond possible cause of Dupuj tren s con In spite of these facts a careful inquir) 
traction a constitutional vice like gout or into the past histor\ of our patients faded to 
rheumatism was lirst suggested b> Guerin m furnish a convincing argument in favor of 


1S4 and this theorv has found manv adher 
ents Because of the frequency with which a 
lustor) of gout or rheumatism can be ob 
tamed bccau c the di ease usuallv appears 
late in hie bccau e of its infrequent appear 
ancc m women who are as a rule exempt 
both from labor and from gout because of 
its frequent occurrence in non workers be 
cause of the frequent involvement of the 
rclativelv little used ring and little fingers 
becau e o! the frequent involvement of the 
left hand as well a the right and because of 
the ab ence of anv signs of local inflammation 
Keen felt convinced that the cause lie 
deeper than anj local influence and that a 
constitutional vice like gout or rheumatism 
if sought for will nearlv alwajs be found 1 
Among 9^ ca c he found a di tinct personal 

Tl* Ifcl Iphu if Tim S3 th 


the thcor) suggested Seven of 29 patient 
gave a historv of what might be called 
rheumatism but onlj one had had an acute 
rheumatic fev er in the others the condition 
was described as slight slight aches and 
pains in legs and neck rheumatism of left 
shoulder for ten daj s rheumati m of both 
shoulder joints without fever periodical 
attacks of m>ositi of the back and che t 
etc Seven patients gave a histor) of recur 
ring attacks of tonsillitis t of gonorrhoeal 
infection and of both One patient had had 
a chronic infection of the ethmoid cell for 
10 \ ear another an o teomvehti of the arm 
at the age of 8 another nasal catarrh ince 
bojhood In other word the patients under 
ob ervation had a record of past lllnessc such 
as might be obtained from the average indi 
vulual of the same a D c In no ca e wa » 
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iS Bilateral I)upu>trcn s contncti n with irnrhid <1 f rat) cf left 1 and and palmar n d ile at the base of tl e 
thumb (Case 2 ) a b I eft hand I efire oj criti n c <1 c I eft h in 1 m nthsafltr jeatun f (, Ki htlnnlbefor 
operation h i Pi„ht hand nit nths after optrati n 


historv of lead poisoning or of working in 
lead obtained 1 Although sev oral patients 
had had considerable dental work done onl> 
one had teeth which were described as 
being worn down and in poor condition 
and onlj two ga\e a historv of dental ab 
sccss 
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Ihc third possible etiological factor he 
reditv although only occasionally noted m 
the cases reported in the literature of Dupuv 
tren s contraction docs not admit of con 
trovers> Concerning the influence of an 
injur} no greater than the traumatisms which 
are constantly endured b> manual laborers 
and individuals in ever} walk of life without 
permanent ill effects or concerning the causa 
tive clfect of rheumatism a s>mptom com 
plex as common as Dupuytrens contraction 
is uncommon one might argue at length The 
occurrence of Dupu> tren s contraction in sue 
cessivc generations however remains as a 
definite fact and it seems to u of some sigmfi 
cance that the cases in which a familial tend 
enc} is recorded arc often among medical men 



i'4 


sirci!\ f\\icoroc\ wuoBsimics 



in other word m individut! who would be 
tntcrc ted in It irning the facts and u ho would 
t the the trouble to cstabli h them 1 
si\olour (j patient w ere ph\ ician One 
t ited th it hi father and paternal grand 
I Uher both sut7cre<l irom a bilateral eontrac 
tion ol the ring ind little lingers another that 
hi paternal grandl tther had a bilateral con 
friction of man) xcars duration with the 
rm^ ind little tinkers of both hand flexed into 
the palm another that a male cru in uffered 
irom Uupuxtrcn contraction 
< )[ our [i itients w ho w ere not ph\ leians one 
t ited that hi mother hid a similar contric 
ti m oi the left hand with involvement of the 
rm,, and little linger his mother s ister Ind 
i inular intraetion mx olxm 0 both hand 
ind thur I ither the patient s maternal grand 
I ither had a inular contra tion of the ri h ht 
Innl \n ither patients lather ind brother 
ufftre I / r< m the ame condition two lingers 
>1 the t ither h tnd were flexed half wax into 
the pilm ind the middle and ring linger of 
tlu bnllur leJt hind were in' oh ed in the 




amcfihion \nother patient tated that hi 
mother ullered from a palnnr contrietion 
identical with hi own a fourth pitunt that 
a brother had the ame trouble and a fifth 
th it his father had see eral small h ird nululis 
ox er the flexor tendon of the mi Idle and rin 
linger of one hand but that the linger were 
not flexed \lto„cther h of jq patients ga'e 
a delimit familial histon of Dupuvtren 
contraetion 

With reference to the cau eol Dupujtrcn 
contraetion therefore we can mix ax that it 
i till unknown None of our p ilicnt gaxta 
convincing hi ton of a triumatie on in of iK 
eh c i e fn none could the dev elopmcnt of the 
eh e i e be traced direetlv to m antece lint 
infection >r illne to a toxie eon htion ort> 
t le ion of the peripheral ncrxou s tem 
I lght pitunt gave a hi t rv ol i inular con 
htton in Jthcr member ot the f imilx wdtli 
hmditarx tendenev land mt i the mo t 
definite ind tangible iael >r in the level p 
ment ol the ii ea e I hit thcr ire tiler 
factor goe-> without axm„ lut whet the 
are we are unwillin t> e nje tuft 

X MpTOlI 

Subjective vmptom mav i ii nallv le 
noted in the Icvclopmcnt )l iJupixtrn 
contractu n but thev ire uni mm n lit 5 
->ur o pelient c implant I I fain in th 
afFcc ted hand One with a undate ral nln 




IiR i Hihtcnl Dupujtrcn c ntn ti n with n 1 

iicMon of I th ring fm crs and no luU n tl c d r ui 
then ht mid ilc and little fingers an 1 left mi ! 11 in 1 
i C r> ^ asc 31 ) t 1 c 1 i htlnndhef re j r ti j I 
f f R) ht hind u month after opcnti >n g li 1 ft b n I 
(n< t \ct opented up< n) 


tion complained of an occasional crampim. 
sensation in the affected finder and of occa 
sional numbness Another complained of a 
dull aching pain in the palm of the affected 
hand and at times of tenderness \ third and 
fourth said the palmar nodules were occi 
sionalh tender and a liftli that at times he 
had a slight aching pain in the affected finder 
rhe majont\ stated that the entire proces 
had developed without subjective sensations 
°f irritation or pain 1 

The objective symptoms follow the patho 
logic changes so closelv that thev scarcclv 
require enumeration 1 he appearance of the 
primary nodule m the palm of the hand less 
frequently on the palmar surface of the ring 
or little finger the dev elopment of other nod 
ules the gradual development after weeks 
months sometimes vears of a progressivelv 
increasing contraction affecting most com 
monly the ring finger and next in order of 
frequency the little finger the gradual second 
ary involvement of other fingers and of the 
skin ov erl\ mg the contracted fascia the com 
plete retention of the power of flexion and of 
joint movements except as they are limited 
by the contracting band and the secondary 
contraction of the joint capsule — are all apart 
of the classical textbook picture of the disease 
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DI VCNOSIS 

In differentiating Dupuvtrens contraction 
from other forms of contraction it is neccs 
sarv to distinguish particularly contractions 
directly due to injury or infection congenital 
contractions and spastic contractions Con 
tractions following lacerated wounds associ 
ated with infection particularly infections of 
the tendon sheaths and contractions due to 
burns are readily distinguishable if a careful 
history is obtained Sev eral w nters particii 
larly \\ Anderson and Black have stressed 
the importance of not confusing such acquired 
contractions with Dupuvtrens contraction 
particularly in attempting to secure statistical 
data from groups of elderly individuals whose 
memory for past events mav be somewhat 
dimmed 
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( onginit il contraction and spastic con 
tr ut ion art distinguished bx their historx 
in I In t he fact that fltxton at the wnst per 
mil tin iiTutid hn^tr to be extended since 
tin mow mint produce relaxation of the 
tin Ion < t tin Ion* flexor the tructure 
prim mil nnohcd in uch contraction 
Ilixion it the wrist doc not permit of c\ 
tm ion ot thi ilTutwl linger inDupuxtrens 
lontrution init this moxement does not 
rilix the lontr uttd palmar fascia In both 
ion*Lnitd md pa tic contractions there i 
ih ir uteri ticilh complete extension or cicn 
Inpirixten ion it the metacarpophalangeal 
j mt ind tltxion at the mterphalangeal 
j mt in limit i antra t to Dupu\ tren ion 
truticn m whuh Ilixion u uallx occur hr t 
at the metacarpophalangeal joints and in 
whuh tht eh tal mterphalangeal joint i com 
monlx unitfuled In both congenital and 
pi tu lontrution the limpling and thicken 
mg < t tlu lalmir kin the gradual dexclop 
nient it p dm tr n > Jules and later of thick cord 
mthilin t thi pritmdmou band mxolwng 
kin min m whuh art mi dchmtelx iharai 
tin tu t Uupmtnn nntractnn art com 
pletelx li km 
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Contraction of the linger dui to gout ami 
arthnti deformans should not be difficult of 
recognition I am tmderne ind swcllin 
in\ol\in 0 particularh the joints exi ira 
tion of the \mptoms on moxement and thi 
\ rax exidcnce of bone and joint changes 
leaxi no doubt concirmn* the dia*no t eun 
if as rireh happen the proco hould be 
limited to one or two lingers on the ulnar 
side of the hand 

TRLXTMENT 

Mam method of treatment has c ban su 
ge ted for Dupuv tren s contraction and thi 
literature of tht ubjict contain numerni 
account both of ucces cs and failures 

\ c rl ih Sir \ tl Coop r ob r el 
The fi gers are sometimes contracte I b 
chronic inflammation f the thecx an 1 poneuro e-> 
of the { aim f the h nd fr m etces t c actio > tr 
hand in the u e f the h mm r the r pbujfli rs 
et \\ hen the thecx are ontracti 1 n thi gsho n 
b attempted for the p tient cl f nooperati 
or other me ns sx ill succeed t ut hen the af r x* 
i i the cau e of the contract on and the c n 
trade 1 b nJ i n rro t m ith I ant 
Juried ith pointed bi tour intr lucelthr a 
c mil o nd in the te ument The fi f 1 
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_ I - 2 ,5. ^ectnn of skin and subcutaneous ti uc from 
if !r2k eft hand shown in Figure :S at the site of insertion 
norous band into the corium Note the thickened 
.1 'T ^regularity of the deeper la^er of the cpi 
. °b1‘<iu>ty of the papilla. an l papillarv 

enn#« . *be upward retraction (to the left) of the 

contracting fbrous tissue (X 4) 


then extended and a splint is applied to presene it 
in the straight position 

in Dupu\trens Lemons orales one reads M 
, P?) tren m treating se\ eral cases of contraction 
the ring finger employed one after the other 
porized fumigations first of an emollient and then 
a sedative character plasters leeches fnc 
ion with resolvent ointments particularlv with 
^ r ^ uria * ointments and calomel alkaline simple 
Phurous and saponaceous douches at various tern 
P e . r . atures and all without the slightest success Asa 
resort he prescribed permanent extension b> 
eans °‘ an apparatus designed by Lacroix No 
“Provement resulted from the use of this mstru 
et " on the contrary it caused such intense pain 
the palm of the hand when the extension was 
Obtained too long that its use was abandoned 
a borne surgeons ha\e proposed division of the 
J? CTor tendons This operation has been performed 
In the first case the tendon was cut in the 
Cr < result was inflammation and mortifica 
h along the sheath the patient s life was en 
angered and the finger remained flexed In the 
her case the division was made low er no complica 
ions arose but the part remained flexed is before 



I i s ti n t km fr m a palmar depression near 

0 n t n 1 1 -il ngeal joint r ulting fr m the con 
trict n if l n itulnil 1 an 1 terminating in the skin 
K i > < I h< 1 ft c It, if the pit i the proximal ed e ) 
\ t tlipr n uncclcorn al thickening the disappearance 

f the papilla* al n the 1 ettom of the pit the dense fibrotic 
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Sortie time after these operations v ere per 
formed and by excellent surgeons Dupuytren was 
consulted in a similar case b\ Dr Mailh The 
pcration was performed June 12 1831 b> M 
Dupujtren assisted by M M Mailh and Marc 
The hand of the patient being firmly fixed he 
(Dupujtren) commenced by making a transverse 
incision ten lines in length opposite the metacarpo 
phalangeal articulation 0 f the ring finger The bi 
toury divided first the skin and then the palmar 
aponeurosis with a crackling noise audible to the 
ear The incision completed the ring fingerstraight 
ened and could be extended almost as easily as in the 
natural state \\ isbing to spare the patient the pain 
of a fresh incision Dupuvtren endeavoured to ex 
tend the section of the aponcurosi by gliding the 
knife transv ersely and deeply under the skin tov ards 
the cubital border of the hand so as to disengage the 
little finger but in vain he was only able partially 
to extend the in ision of the aponeurosis He there 
fore determined to make a fresh transverse incision 
opposite the articulation of the first and second 
phalanges of the little finger and thus to detach its 
extremity from the 1 aim of the hand but the rest of 
the finger remained fixed to this part He th n di 
vuded the skin and aponeurosis by a fresh incision 
opposite the articulation of the metacarpophalangeal 
joint Thi produced a slight relaxation but its 
effects were incomplete At length a third and last 
inci ion as made transversely opposite the middle 
of the first phalanx and the little finger v as oon 
extended with the greatest ease This showed that 
the last incision had divided the point of insertion of 
the aponeurotic digitation 
The bleeding was stopped by drv charpie and 
the hand was immobilized in extension Following 
the operation there was considerable swelling and 
pain and on the fourth dav suppuration was com 
pletelv e tabli bed The wounds healed in twenty 
d3)$ by cicatrization When the extension was re 
moved more than a month after the operation the 


patient could easih flex the fingers and v a only 
inconvenienced by the stiffness resulting from the 
continued extension of the joints 

Goyrand in 1834 suggested making longitufi al 
incisions m the skin over th contracted band l t 
secting the skin from them and cutting aero s the 
isolated cords After dm ion of the fascia the skin 
edges were reunited and the f ngers fi i J in complete 
extension 

Busch al 0 recommended the open o[ erat on He 
dissected a triangular flap of skin from the to 
traded cord in the palm divided all the ban Is f 
contracted fascia which could be reached and do * 1 
the lower part of the wound with sutures After 
healing had begu cylindersof 00 1 were hid in the 
hand to secure relaxation of the flexed fingers later 
dorsal extension was applied but onlv when the 
wound was covered vith granulation tissue He 
emphasized the emplox merit of active and p— ive 
movements the use of the hand bath for clean 1 g 
the wound and acceleration of the healing prove* 
bv tbe use of kin grafts 

Fcrgusson emphasized the importance of open 
operation and excision fife contracted fuse a so as t 
obviate the tendency to recurrence He says of the 
tendency to recurrence s o much is this the case 
that if the offending part ere verv superficial I 
should be inclined to dissect a portion of it out at 
once In many cases I believe this fast named 
practice should be resorted to at first \n 1 ci ion 
should be made ltngthwi e through the skin over the 
whole of the contraction and 1/ the integument he 
tolerably soft and thick it should be turned off on 
each side so as to e pose the fibrous fi ue when 
should then be carefully taken away 1° * \ 
or all of the-e operations the utmost care should he 
taken to avo d the nerves and bloc I ves cf at each 
side of the bnger and if the stretching can be satu 
factordy effected without opening a heath or toi.cn 
mga tendon so much the better as then oncr'ose 
ment might be expectc I afterward* but 11 the ter 
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dons require division the finger must remain titT 
md in anticipation of such in event it will be well 
to consider what good can be expected from the pro 
posed operation 

It would be difficult to express more concisclv an I 
clearly what we consider todav the correct treit 
ment of Dupuytrens contraction 

Uthough a number of successes were obtained bv 
the operative procedures described the number of 
failures due to extensive suppuration of the open 
tive wounds and the resulting extensive cicatnza 
tion led to the emplov ment of the so called sub 
cutaneous operation first suggested by Astlcv 
Cooper Guerin Bouvier Malgaigne Velpeau 
rergusson little Enchscn Gant Bryant Druitt 
vdams and Keen particularly emphasized the 
simplicity and the favorable results of the subcuta 
neous operation 1 though Fergusson (as noted above) 
tnchsen and Bryant advocated the use of the open 
operation under certain conditions The exclusion of 
air from the wound was particularlv emphasized bv 
the advocates of the subcutaneous operation (except 
Keen) as the essential factor m securing healing by 
first intention and in preventing the inflammatorv 
reaction which was so likely to prevent a successful 
result 

In spite of many temporan and some permanent 
cures obtained by subcutaneous division of the con 
tracted fascia this type of operation was graduallv 
abandoned As Keen says Subcutaneous divisions 
of the fascial bands either single or multiple as 
advocated b\ Adams the open division of the skin 
md band together the V shaped incision of Busch 
and similar methods which were necessary before the 
advent of aseptic surgery are todav not to be rccom 
mended as with our present knowledge of the afTec 
tion we must recognize their inadequaev If used 
they must be regarded, as incomplete T he rational 
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mca ure is of course the excision of the contracted 
Ian 1 or bands 

It 1 scartclv nccessan to mention in addition to 
what has been said the many non operative methods 
of treatment that have been and still are being used 
in the treatment of Dupuvtrens contraction The 
hi torv of the treatment undergone bv some patients 
1 almost an exact repetition of the atomised fumi 
gitions plasters leeches frictions with absorbent 
ointments etc mentioned in Dupuytrens earh 
experiences Lacroix s instrument for producing 
permanent extension and many modifications of it 
have been used as well and for a number of year 
after the discovery of electricity the static machine 
played an important part in the non operative 
treatment The injection of fibrolysin and paraffin 
xntilcutic treatment 1 the administration of thyroid 
preparations and the use of \ rav and radium are 
therapeutic measures of more recent origin \\c 
have in no case seen lasting benefit resulting from 
their use 4 

In the light of our experience we believe 
that the essential factors in the treatment are 
as complete an excision of the palmar fascia 
as can be accomplished through the operativ e 
incision most suitable for the case in question 
the excision of hopelessly affected skin and 
primary closure of the wound without undue 
tension In some cases this may involve the 
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u c of a free full thickness graft of skin to rc 
place the exci ed cox enng tissue 

I racticalh all of our cases ha\e been oper 
ited on under local anx tliesia This mav be 
ucompli hed b\ intilt ration with 1 per cent 
nou e un without adrenalin or b\ a combina 
tion of median ind ulnar ncrac block at the 
wn t ind local mtiltration 

\ftcr mtiltration 1 complete the arm i 
rai «1 for a few moments and xascular con 
strut ion i tcured b\ inflating the blood pres 
urc band applied betore beginning the opera 
tion 

I he inei ion used depend upon the extent 
md loeation it the fa cial in\ol\ement In 
ca e with three or four nodule l>ing in a 
trails* cr e line aero the palm a tran \ersc 


incision is made which extend well bejond 
the nodules of either side The inci ion i 
usuallj made in the line of the di tal flexion 
crease of the palm The kin i carefulh 
raised abo\ c and below the inci ton so a to 
expo e the fa cia o\ er a wide an area a po 
siblc Becau c the pretendinou band arc 
in erted into the corium it i \cr\ ca \ t 
button hole the skin as it is freed from the 
underlv ing fa cia or to cut so close to it a to 
depme it of its blood supph wath the re ult 
that a portion of it max undergo ammic 
necro is after operation \s the skin i tie 
\ated it i held out of the wax with mall flat 
retractor or a Kocher di sector I \ cr\ cliort 
i made to ax oid pinching it withti uefortep 
or tearm" it w ith harp hooked retractor 
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Ii q lhhlcnl Oupmtr n ^ ^ 1 ementof the fa cnl 

Inn l in the il 1 twu .11 tl th 1 l 


With the palmar shin elected 1 in «*| 
ward as the incision permits the tui l p tin n 
fascia is divided transv crsclv at the hi^h* 1 
possible level approximately on a hiu with 
the outstretched thumb Ihe moment the 
fascia is divided some relaxation can bt note I 
and the proximal end of the distal portion an 
be raised shghtlv from the undcrlv nv true 
turcs 

Beginning proximall} the fascia is separated 
b> sharp dissection from its deep attach 
ments— the intertenchnous septa which bind 
it to the volar interosseous fascia and trom 
its lateral attachments Ihe farther distal 
ward the dissection is carried the more caret ul 
must one be to avoid injur} to the digital 
nerv cs I hese appear betw ccn the interdigita 
tions of the fascia as the pretendinous bands 
separate from one another to pass to their 
respective fingers The) he in pairs one for 
each side of the two fingers between which 
the} lie The} are readil} recognized when 
one is working in a bloodless field As the dis 
section approaches the web of the fingers one 
must be particularly careful to remove the 
libers which pass deeply and merge with the 
transverse metacarpal ligament 
If instead of being confined to nodules l}ing 
across the palm the disease has gone on to the 
formation of a firm contracted cord which 
cannot be completel} remov ed through a 
transverse incision a longitudinal incision is 
made of sufficient length to expose the con 
tracted fascia in its entiret} the skin is re 
fleeted to either side and the fascia including 
all of the contracted band with its deep and 


11 liUril itlachments is removed as com 
jlitilv is possible It is in this t} pc of case 
th it particular care must be exercised to avoid 
in |urv of the digital nerves since not infre 
jiuntlv they are displaced from their normal 
pt Mon b} the contraction that has taken 
pi uc (1 ig 10) 

It is in cases with firm contracted cords 
il o that one must occasionall} resort to skin 
^ratting to suppl} the defect left b} the exci 
ion of the hopelessl} involved skin In cases 
where the viability of the skin is in doubt it is 
better to excise the questionable tissue and 
nil the defect with a gr ift than to nsk necrosis 
of skin ilong the line of suture with the pos 
sibilit} of infection and dela} in healing io 
suture skin whose vitality is in question and 
to suture it as one is usuall} compelled to do 
under such circumstances under slight ten 
sion is to invite necrosis separation of wound 
edges and a long drawn out convalescence 
In filling the defect left by excision of devi 
talized skm we have found the free full thick 
ness graft as described by Blair Davis and 
b} ourselves in an earlier paper the most 
satisfactor} method In one of our earl} cases 
wc used a pedunculated graft from the lumbar 
region to cov er the defect left b} excision of 
scar tissue but the result was not as satisfac 
torv as the results of the application of a free 
full thickness graft have been and the dis 
advantages as far as the duration of treat 
ment and the discomfort of the patient were 
concerned were considerably greater We 
have not had occasion to use the tubed flap 
method m the treatment of such cases but 
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believe that in selected cases it might prove 
\aluil le if the tube were prepared and reach 
for transference at the time the palmar dis ec 
turn was earned out 

In two of cur earlier eases fr and ) an 
incision in the form of a Orceh gamma \y) 
was u cd and after excision of the involved 
tis ut a free flap of fat from the abdominal 
wall w as placed beneath the shm In one case 
there w is primarv healing in the other a low 
„rade infection <!e\ eloped and there was a 
b*ht discharge of strum and liquefied fat for 
week after the operation In both ci cs the 
tin-il u ult wa good (Iig to ) but no 
better than in sub equent cases in which no 
trail plant of fat have been used 1 

In clo wg the operative wound iinc suture 
materia! and tine cutting needles are used 
with Michel clips between even pair of su 
turcs so as to evert the km edges in an eetro 
pion I nman healing of the operative wound 
i of such great importance that it is worth 
while expending a little extra care to ecure 
perfect ippo ition of kin edge a more 
diffieult ta k in the palm than in most part 
ol the l>odv Hears needles and coir e tlk 
worm gut eju e hole in the kin that permit 
the entrance of bacteria mt » the ubcutaneou 
ti ut ind predi po e to wound infection ev tn 
tight or ten dajs after operation 

K J F U, U 1 pe 1 1 d h <J f 


POSTOP! R VTIV I Tl 1 \TVI 1 V r 
\\ ith our earlier ca c wctcltitwa irtipira 
me after operation to plmt the rut it in 
exten ion o as to trctch the flexor tend in of 
the affected lingers which had been permitted 
to remain for months or v t irs in a relaxed jki 
itton Vftcr the tinkers h id been kept extended 
for two or three weeks phv teal thcrapx wa 
given to bring about a rapid re toratmn of 
function a pos ibJc Jhiiu t ol the mark fd 
stiffness which re ultcd from tmmolnhntnn 
in extension the period of phnfin andimm 
bihzation wa gradualh hortened and m 
recent month we hive u ed exten ion pfint 
onlv in tho c ca e in win h there was m irked 
shortening of the flexor tendon bttau cof the 
long duration of the di ca e I \ert in thc-e 
ca es splinting ha been discontinued at the 
tnd of a week or ten davs and a a result the 
re toration of function has been more rapid 
Though we feared that contracti in of the 
linger might tend to recur unlc the flexor 
tendon were maintained Ml an < xtinded po i 
tion for <i con idcrahlc pen d ol time thi ha 
not occurred and we have ct me to liehcvc 
that the horfening of the ft^amtnt about the 
mall joints and the iibrou changes in these 
ligament re ulting from pr>I n"cd fixation 
in a flexed po ition are more important lac 
tor m prt cntin° complete exten ion thin 
the shorttnmg of the flexor tend >n and that 
immobilization onlv for the ptri 1 ot wounl 
healing phv teal thcrapt an 1 aitive m vi 
nient ot the linger a soon i the lancer of 
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1 1 31 Ihljtcnl l)u| ujtrin c ntra ti n \lu h 1 ! I 
land at twnc of ulmt nn c l 1 eft haul i \ 1 11 

(amputation f di til philin t of lift littl t k r » 1 1 


I 1 1 p n iral limit. bef ri (Ca c 2) a b Left 
t I nn f Hand 3 > ears after second operation 
l fat fr m palmar graft) 


splitting the wound open b\ flexion 01 tiu 
fingers is past ire the most important laetor*» 
in o\ crcoming this disability 1 

A word of caution may be added concerning 
the removal of the sutures. I he thick skin ol 
the palm of the hand does, not heal as. rapidh 
as the soft thm skin of the abdomin il w ill 
and sutures must be left in place until healing 
of all of the layers of the skin is complete 
Clips should be rcmo\ cd in 6 or 7 d i\ s so as to 
a\oid pressure necrosis from the metal points 
but sutures should be left in place for two or 
two and one half weeks If small needle end 
fine suture material are used there will be no 
irritation or reaction as a result of the pro 
longed retention of the sutures 

Occasionally after operation w c ha\ e noted 
a considerable degree of cellular infiltration 
cwdenced by swelling slight redness and 
partial obliteration of the normal creases of 
the hand coming on as late as the fifteenth or 
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eighteenth day and requiring a considerable 
period of time to disappear It has occurred 
most frequently in cases in which a narrow 
irea of anxmic necrosis de\ eloped m the skin 
done, the line of incision and in which com 
pletc healing was delayed until the necrotic 
skin could be replaced by the ingrow th of epi 
thehum from the adjacent healthy tissues 
I he slow disappearance of the exudate from 
the tissues has occasionally been very trying 
to pitients and the process of absorption has 
not been appreciably accelerated by physical 
therapy in fact m such cases manipulation 
has seemed to increase the amount of cellular 
infiltration and delay the restoration of 
function 

Another condition which occasionally has 
been an annoying postoperatiye complication 
ib that of numbness along the side of a finger 
or in se\ eral cases in which a trans\ erse mci 
sion has been used in the area of the palm 
distal to the incision This condition has at 
times de\ eloped in spite of eyery precaution 
to a\ old trauma to the digital neryes and in 
cases in yyhich the continuity and integrity of 
all the digital ncry es in the area exposed has 
been satisfactorily demonstrated In no case 
has the anaesthesia been permanent but it 
has occasionally been so prolonged as to form 
a source of anxietv to the patient a fact that 
has impressed on us the necessity of handling 
the digital nerves as little and as gently as 
possible particularly when dissecting them 
free from en\ eloping masses of fibrous tissue 
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I ach of the ca e operated upon has been 
cartful!} followed alter operation the first $ 
ia cs now for a period of i \ears and the re 
suit appraised with critical judgment 

In 20 of the 29 ca cs the results ha\e been 
f,ood from a surgical standpoint and com 
pie td> satisfactorj in the judgment of the pa 
tient I his group includes 2 case in which 
palmar nodules at some distance from thc 
opcrati\ e incision appeared within a > car after 
the pnman operation In both cases the 
nodules were remo\ed at a second operation 
ind no subsequent trouble has dc\ eloped since 
— a period of more than 0 ) ears in both cases 
In the two last cases of the senes ( 8 and 29) 
the period that has elapsed since operation has 
not been suJhaent to render certain judgment 
but their progress up until the pre ent time 
It rd u to bohex e that the result w ill be good 

In 5 cases ( t 14 16 and 4) the re ults 
were tair I he first of these (Case 2) had been 
operated upon elsewhere twice before and as a 
re ult presented a particularlx difficult prob 
Itm I he econd (Case 3) (lex doped a bilateral 
recurrent e following our first operation in the 
left hand because of incomplete remoxal of the 
palm ir 1 1 cia at the primarx operation in 
the right btcau e\\ e attempted to swing a flap of 
km from the ulnar side of the hand in tend of 
tilling the defect lclt bx excision of dex itabzed 
km with a fret graft The left hand was con 
idcrablx improxed b\ the econd operation 
the right hand xx 1 not operated upon a econd 


time lhc third and fifth ca t 1C 1 t 9 anl 
4) made an unu uilh slow rccoxtn chulh 
because of inadequate care in the later |><> 1 
operatixe period In the e ca c xxe btlitxc 
the final result will be good I he fourth ca 1 
(Case 14) cannot completelx extend or ilex the 
affected little finger but u e hi hand in a 
normal fashion 

In (Cases f> and 16) the rc ult were defi 
mtclx unsatisfactorx I he first had been oper 
ated upon six time j>rcx iousIj and finallx ha 1 
undergone amputation of ex tral fingers Need 
le to sax complete re toration of function 
was scarcclx to be hoped for In the eionl 
case the prolonged fixation in acute flexion had 
caused a sex ere contraction of the pcmrticuljr 
structure of the metacarpophalangeal joint 
Had this been compen ated for bx rt cctionof 
the head of the proximal phalanx a u^c teal 
bx Hutchinson the oper ition in our judgment 
xxould haxc been ucce ful Unfortunatelx 
the patient was unwilling to return for a ei 
ond operation so that the rc ult in thi ca c 
mu t be con idered a failure 

si mmxkx 

Iwcntx nine ca t of I)upux tren contrac 
tion are reported which haxe erxed a an m 
cent i\ e for a careful studx of the normal fa v cia 
of the hand and an opportumtx for obtrxw 
the unu ual change which it umUr„oe m 
Pupuxtrcn contraction Scxen of the>c 
cases had been operated upon pexioul' 
ome of them more than once and in each ca^e 
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the condition lnd recurred lhc rc ult <>b 
ser\cd in such cises and the results obt unc I 
m the cases operated upon by us Invc im 
pressed upon us the importance of 

1 Wide excision notonh of the contracted 
fascia but of all its attachments to the shin 
the intcrfascial septa the \olar intcro cous 
fascia the metacarpal bones and the pha 
langes Although m such an operation appar 
cntl> normal fascia ma> be remo\ cd \vc do not 
consider this a disadvantage but rather an 
added guarantee against recurrence 

2 Careful dissection and elev ation of the 
shin to a\oid trauma and subsequent necrosis 

3 Painstaking effort to a\oid injury or 
division of the digital ner\ es and blood \ essels 
which are frequently imbedded in the bands of 
fibrous tissue which draw the fingers into 
flexion 

4 Excision of skin that is hopelessly in 
'ol\ed and replacement of the excised skin by 
a free full thickness graft rather than attempt 
,n S to bring together wound edges under ten 
sion 

5 In long standing cases with marked con 
traction of the fingers excision of the head of 
the proximal phalanx and shortening of the 
extensor tendon of the affected fingers through 
a dorsal incision (Hutchinson s operation) 

b Acti\ e movement of the fingers and hand 
as soon as the operative wound is soundly 
healed 

If treated in such a manner complete resto 
ration of function may reasonablv be hoped 


for dthough cellular infiltration of the hand 
md pirtial inisthe la and stiffness of the 
nn„cr may persist for a considerable period of 
tinu iftcr the operation 

C VSr HISTORIES 1 

t \st 1 (\\ M II 5987 ) Male 41 vears tele 
phone operator Ten y ears before admission the pa 
ticnt bruised his right hand The contraction 
present (Fig 30 a) gradually developed during the 
ensuing y ears His only past illness was a gonorrho?al 
infection years before admission I wo years be 
fore admission the hand had been operated upon 
elsewhere but the condition recurred 

On June 16 igi6 under gas and ether anTsthesia 
through a \ shaped incision with the right limb of 
the \ extended distally along the radial side of the 
ring finger the affected fascia was excised and a free 
flap of fat interposed between the si in and deeper 
tissues Slight separation of the wound edges took 
place at the angle of the \ when the sutures were re 
moved and liquefied fat and serum were di charged 
from the wound for some days thereafter Tig 30 
b shows the result 1 month after operation c d 3 
vears after operation and e f , years after opera 
tion 

Case 2 (W M II 79317 ) Male 36 vears 
barber Twelve years before admission the patient 
first noticed the development of nodules in both 
palms which he described as feeling like peas in the 
soft tissues He ascribed the trouble to the fact 
that at the age of 19 5 years before the appearance 
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f vmj tom he orked for some weeks in the har 
u t field of North Dakota His soft hand became 
so stiff mi sore that he could hardlj open and dose 
them J hi disabiljt> gradual]} disappeared Tour 
or 5 \ears later the first nodules appeared 

He sought medical relief and for 6 months was 
treated b\ the application of a dre sing saturate 1 
ith a solvent solution Since this v as vithout 
efli t electrical treatment was given for some 
months ith the aid of a static machine but also 
ltliout an> helpful result In iqi; both hand 
e i operate 1 upon else i here through a \ haped 
u ion The hand healed verv slo vly \t the end 
f 6 month there was still an unhealed area a large 
a s tent piece in the center of the left palm 
W hen the hands were fimllj healed there v as a firm 
ar at the base of the little finger of the right hand 
in I marked carring of the left palm \boutajcar 
lit r the e sea s v ere divided subcutaneouslv and 
the han Is pit tc 1 in extension but ith little im 
j vcm nt 

ff ha I had tv phoid at the age of 21 and a gonor 
rhxal nfection at the age of 3 which cleared up 
ath«.r ri( IIv but recurred a v ear later Hi mother 
g 1 70 in 1Q25 had involvement of both palms 
exi tlv imilar to the condition of the patient 
1 in 1 v hi h began at the age of 64 >cars 

Ihe ondition of the left hand on admi ion in 
qiqi sho vn in Figure 31 a b Uecau e of the firm 
ars pre ent it v as felt that a covering of normal 
km wa e ential for a su cessful result Tht* was 
ecurcd with onsiderable diflcultv bv the u e of a 
ingle ( cdunculat d flap from the abdominal v all 
Uecau e it ha 1 but one pedicle the fljp wa made 
thicker than ordinanh to ensure an adequate blood 
supplv (fig 31 c d) Because of infection which 
de el pe 1 at the ulnar side of the flap some slough 
ing took pta c an 1 the subsequent scar ti ue forma 
tion pro lu e 1 a icatncial contraction of the palm r 


kin o er the little fng r v ith a rccurren c f if 
flexion deformit of thi finger 

Three jea s liter in 1922 the left han I asagv 
operated upon and the contractel 1 gitaj fa cu of 
the ring and little finger v as cxci cl Uecau e of 
the extensiv e loss of skin ov cr the f almar surface f 
the little finger and the verv extensive fbr 1 of a!) 
the ti sues a complete cxci 1 n of s ar ti ues 3 
imjossible and the contracti n of the little fngcr 
again recurred Because of its interference v ith hi 
work a a 1 arber this finger \ as sub equentl) amf u 
fated and at the same time some of the excess hi 
removed from the [almar transplant The fn ! r 
suit isshov nin Tigureji e f 

Case 3 (IV M H 70767 ) Male 46 vears 
minister Twentj jears befo e adm son the ja 
tient frst noticed small indentations of the palm 
of the right hand Two or three jears later a similar 
condition appeared in the left hand I our jears he 
/ore a Imisston flexion contraction of the right n g 
1 ngcr began and gra luallj reache I the degree sho n 
in figure 32 a b 

He had ha 1 rheumati m \ hen 13 tears of age 
June 2 1910 under gas and ether anasthc* a 

through a + sh ped incision v ith the t ansver> 
limb opposite the d tal fiction crease anl the 5 tal 
portton of the crti al limb extending 3 centimeters 
along the midhne of the ring fi ger the affccte 1 J J 
mar fascia was exci cd an 1 a free flaj of fat from the 
nght thigh interpo ed bet een the skin of t 
right hand and flexor te Ion The v ound heale 1 1 
pnmarj union 

Figure 32 c shows the condition of the h nlse cn 
months after operation d e the hand in ^ptcmler 
1924 fi e tears after operation and f the left han J 
1 hich was not operated upon in September 19 * 
Ca*e 4 ('V M H 101583 ) Mai 44 je^rs 

miner S ears before a fmis ion he rot iced a 
gradual! developing flex on fcformitv of the n 
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Fi 36 Dunuytrcn contraction \ ith t iht aim I 
ment of little finder (C*i c ) 

little finger and later involvement of the ring hngtr 
Three years before admission the left little finger an 1 
ring finger became invoked Since the age of 0 hi. 
had worked as a coal miner with pick and shovel 

Twentv >ears before admission he had had a 
gonorrhoeal infection with exacerbations 1 \eirs 
before admission he had had attacks of malaria 

Both hands were operated upon June 6 iq 2 In 
both there was marked involvement of skin as well 
as deeper structures On the right side an incision 
"as made id the form of an inverted L(r ) with the 
vertical limb extending upward on the ulnar side of 
the hand and the transverse limb across the palm to 
the midline of the hand approximate!) in the line of 
the distal flexion crease I hree firm cords of con 
traded fascia were found two arising from a single 
band higher in the palm and involving adjacent 
sides of the little and ring fingers and a third on the 
radial side of the ring finger After wide excision of 
the involved skin and fascia the skin flap was ro 
tated radialward on its base so as to compensate for 
the excision of hopelessly fibrosed skin and the 
wound sutured On the left side vertical incisions 
were made in the median line of the ring and little 
fingers and the contracted cords removed through 
these incisions 

The left hand healed well but on the right some 
necrosis took place because of tension on the sutures 
and healing was not complete until 4/ weeks after 
operation 

Four months after operation the patient returned 
because of recurrence ol the condition in the left 
hand October 2 1922 under local anxsthesia the 
palmar fascia on the ulnar side of the hand which 
had not been excised as completely as it should have 
been at the first operation was carefullv removed 
A small defect in the skin covering was filled with a 
free full thickness graft the first to be used bv us in 
such a case 



I * Bilate i\ Dupuyt en s contraction of years 
1 1 an n (Ca e Si 


1 igurc 33 a shows the result 18 days after the 
econd operation on the left hand and Figure 33 b 
c d e the result in both hands 2 years after oper 
ition 

Case 5 (\\ M H 112301) Female 59 years 

housewife left handed Eight years before admis 
sion the patient noticed a small painless nodule on 
the ulnar side of the left palm Two or 3 years later 
flexion contraction began in the ring finger and soon 
after in the little finger She occasionally noticed 
cramping sensations and numbness in the affected 
fingers 

Fifteen years before admission she had had 
arthritis of both shoulder joints unaccompanied b\ 
fever 

At operation under local anxsthesia Mav 1 
1924 through a vertical incision m the line of the 
pretendmous band of the little finger the involved 
fascia was excised and the hand splinted in extension 

Figure 34 a shows the condition before operation 
b c the result 5 months after operation 

Cvse 6 (W M H 114870) male 40 years 
physician Two years before admission the patient 
first noticed a small nodular growth on the palmar 
surface of the left little finger at the level of the 
proximal interphalangeal joint This graduallv in 
creased until several months later when he noticed 
that he was unable completely to extend the little 
finger The contraction gradually increased until 
at the time of admission the patient was unable to 
extend the little finger at the metacarpophalangeal 
joint beyond a right angle There were no subjective 
svmptoms of pain or tenderness There was ro 
history of local infection or injury 
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He hid had j lundi e at the age of 15 frequent 
ttacks f tonsilhti until the tonsil were removed 
at the age of 30 and pneumotua follov ed by bi 
lateral empvema at the age of 33 
He state 1 that a cousin sufferel from the same 
c ndition 

O tober 8 1924 under local an® the 1a the 
palmar fascia on the ulnar side of the hand and a 
thick cordhke mass of fibrous ti sue lying on the 
ulnar side of the left ring finger and attached di 
tally to the fibrou ti sue overling the flexor ten 
1 ns and to the fibrous tissue and periosteum on the 
ulnar si le of the middle phalanx were excised 
through an elongated zig zag met ion A left in 
guinal hernia was repaired at the same time 

There vas some necrosi of the skin edges along 
the line of mcuion v hich delayed healing but the 
patient left the hospital 3 weeks after operation 
vith the wound healed \fter di charge from the 
ho pital physical therapv vas begun and continued 
for a number of weeks Figure 35 shows the condi 
lion of the hand in January 1927 2 years and 3 
months after operation Flexion of the fingers as 
lot impaired at anv time 
<_ASf 7 <\\ M It 117176) male 42 vea 

I In 1 lan bixteen ear before admi sion he su 
tamed a light la eration of the palmar surface of 
the left hand at the base of the little finger A slight 
flexion defotmitv gradual! \ developed as a result 
Si y ears later he hrst noti ed puckering and har len 
mg of the kin of the right palm at the base of the 
ring and little fingers vhi h gradually \ ent on t a 
flexion deformity at the metacarpophalangeal joint 
of the little finger (Fig 36) There vere no sub- 
je ti e s mptoms excel t slight aching pain at times 
nd the inabihtv to extend the fingers completelv 
He gave a hi torv of pvrexia and headaches of 
unknov n etiology 12 vears before admi sion of 
uphold and phiebiti of the left leg and right arm 5 
v ears later 

At 01 erat n Februarv tS 1925 under lo al 
ana. thesta a 2tg zag inci ion wa made along the 


ulnar s de of the right 1 ttle finger lv 0 rl f 
fibrous ti ue extending from the h tal tie ton rca 
of the palm to the proximal mterphahngeal j t 
' ere carefully di sectel out The la ger an 1 
stronger radial cord was firmly alhe ent to the e 
Iving skin but superficial to the digital ner e The 
digital nerve on the ulnar si le vis intim tel 
united with the fascial cord 

The patient was di charge 1 from the ho p tal 
days after operation Some drv necros of the 
edges of the skin along the line of inci ion occ rre 1 
with sub equent superficial ound infection Heal 
mg vas complete with tie finger m extens n 3 
v eeks after operation but numbnes along the 
ulnar side of the fi ger persi te 1 f r a number f 
months after operation The left h nl ant 
operated upon 

Case 8 (W M H 19058) m le s? years 
physician Thirty two years before admi son at 
the time of his gradu tion from medical school the 
patient noticed nodules de eloping in both palm 
He had all ay been in gool health ex pi f r peri 
olical atta hs of mvositis 

Hi father had a bilateral c ntra ti n f th 
f urth nd fifth hngers and h 1 alernal gnn l 
father had a similar condition 

Hewa operated upon by three different urgeon 
by one of them on six different c sion In hi 
ov n v ord the tende cy as tov rd recurrence 
and the recurrence plu scar t ue caused dw 
abilitv so e tensive that se eral fingers were am 
putated About 3 years before admis 10 June 1 
925 a gro th appeared 1 the star ti sue ot the 
ulnar side of the right mid lie finger and thi became 
o painful and dtstres tng that he again sought 
surgical re! ef not \ ith the ide of ha mg the 
contraction cured but becau e of th pawl 1 
nodular gro th It was pos ible to excise thi 
well as some of the scar tissue hold ng the f ger m 
flexion and had he been ill ng to undertake ph 
therapeutic treatment an 1 ar a spl nt f r * me 
time the condition ould probabtv h v I* 
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improved As it is lie writes that he Ins had verv 
marked comfort and freedom from pain but the 
riffbt middle finger has again contracted to about a 
right angle (Pig 37) 

Case 9 (\\ M II 1 19094) male 4* aear 

1 M C A secretarx I our y ears before admission 
the patient first noticed callus formation in the left 
palm which gradual!} became more marked and 
more nodular in character Later contraction de 
xtloped xxhich involved the ring finger and middle 
huger and which at first progressed ver> slowly 
but during the >car before admission more rapidly 
Jhe patient ascribed the mvolxernent to constant 
use and irritation of the hands m various sports 
particularly baseball He had noticed in the 6 
months preceding admission that the hand became 
very sore and stiff when it x\as used particularly 
m the sports to which he had been accustomed 

He had had a slight attack of rheumatism at 29 
>tar 

The appearance of the hand before operation is 
shown in Figure 12 There xvas a definite sub u 
taneous nodule also in the web between the thumb 
nnj index finger . . 

June 3 1925 under local anesthesia the involved 
fascia was excised through a longitudinal incision in 
fine with the interspace between the ring and middle 


fingers The nodule between the thumb and index 
linger was removed through a second incision on the 
dorsal surface just over the area involved The 
fingers were splinted m extension Following the 
operation there was a slight necrosis of the skin 
edges along the line of mci ion The patient left 
the hospital with the wound healed 15 da\s after 
operation , „ , T 

Sit months later the patient wrote I can 
straighten mv fingers but it is like pulling again t 
stiff rubber bands The joint of the middle finger 1 
still sore and stiff The latter condition probablv 
resulted from the prolonged extension of the finger 
on a dorsal splint a method of postoperative treat 
mrnt which has since been abandoned 
Case 10 <\V M H 119193) male 70 xears 
banker Ten years before admission the patient 
noticed a lump at the base of the left little finger 
which he thought a callus caused by his golf clubs 
Contraction gradually took place Some time later 
he could not sax definitely when a similar condition 
developed m the right hand The patient ascribed 
the condition to the constant trauma of the hands 
associated with playing golf He complained of 
some tenderness of the nerves of the left hand 
He had had inflammatory rheumatism as a 
voung man 




\l ( <r »ti n un le lo nl anxsthcsia on the left 
h in I Junt S ) s J verticil mci ion was ma 1 c in 
i Inc let et the ring an 1 little fingers The 
I aimar fa a \ a u lelv ex i ed an 1 the hand 
[ linte I in extension The right han I i as not 
[ cr ted m on 

I iguri 3S a b shot s the co dition before opera 
tion c I the lition q months after operation 
C vsl (\\ M If 1 1033) male 35 vears 
lie tn la Three tears before admi sion the pa 
t ent pun ture 1 the skin o cr the palmar surface 
f the right ring fi gcr it the level of the meta 
irf ophilangeal joi t with a piece of opper ire 
Ihirc was a slight infeiti n of the ound hi h 
ub le 1 thin a eek Some time later a no lule 
tj 1 ir 1 it the s te of injun and filer contraction 
le ilojcl hi h at the time of admi sion had 

h 1 th kg ee ho n in I igure 11 1 b 
1 he p t nt g e a hist rj of fr quent cold but 
fuuotbe dine c ihere ere (hi k calluses 0 e 
th la cs of the p oxim il phala ges on both palm 
Si I tember 14 02 under local anasthesia a 

l ng ell pse of pain ar skin the unlerlvmg fa cia 
in 1 the fa 11 on either side a far as it could be 
r a hed r cfull e ci ed The han 1 a 

I linte 1 i tension and the pitient left the hos 
j it il 4 da afte o[ rati n The und heil d b 
I rinu \ union 

Ma s i« the pitient returne 1 to the ho 
j ital ith f ur no lule in the subcutanco s tissue 
f the rght pdm tv o it the level of the distal 
flexi n ej of th palm in the line of the little and 
ring f nge r |eit Iv in ! o e at either side of 
the mi ! Ik flexion eiem the I ne of the in le 
In r I ho 1 i les ere e ed on the f II ing 
|j\ through a trail erse i 1 n in Ii e ith the 

fl \i n r es I he p tent left the ho ptal 
1 1\ lat r ihe n 1 he let! b pr m r u an 1 
thtr hi l e I rthe vilen e f re 1 rren e 


I igu e 1 I sho the nrge of movement of tl 1 
fingers 6 nonth after pention 

Cise 1 (W M il 1 1163) male jr tear 
carpenter lour \car before al t 1 n a he 
block of wo d s r 30 pound in \ e ght fell n th 
patient s left hand It cut just through the skin f 
the ring finger The han 1 1 n t linligef an I 

the j atient pai 1 little tt nti n 1 the 1 jurv \ 
month late henotiela alius forming t Ihe sit 
of injurv The catlu gra lualU increase 1 in e 
u til 3 \ear after the injun hen c t act n I 
the ring finger I st bee me aj j arent \t the 1 
ginning of the inter (114 5) h h 1 a little 
diff ult\ in putting on hi g! c beiau of th 
flexion ontra tion nt the end >f the ter he n 
unable to put a glo c on the ffe ted han f (f if, 13 
a b) 

He had had measles an I arlet f ver in hi! 
h od (I append c t foil > v d b a [wst peratuc 
j neum n a 14 \ ars bef e a dm in lie h I ha I 
rheumati m of the I ft h ul k f oh J 
\e rs before admi an 1 rheumati m f th 
right sh uldcr 3 \enrs It He h 1 man til g 
in hi teeth d omc bn Ige rk 

September 23 q s u le lo l n th the 
ontra te l p Imar la 1a as x e 1 th ha 
\erti al 1 ci in the mi llinc f th ring fng r 
The haul was sj lintel b ten 1 The u 1 
he led b\ pnmnr un d th f all t I fl tr 

h pital n the sixth la I h l thcr [ 

begun 10 davs afleT ope t nl o tn 1 er 
other d v f m nth 

\ month after lea g th h p t I the f f * 
notice 1 a dimpl ig nd r tra t f th k 1 th 
1 e of th l ft m i He t ng r 1 h g a !u II 
rea \1 until \ eml r 2 0 0 h n the k « 

elc ate I ur 1 r I al a the' th ugh a ,n 1 

n the line f the mi 1 He t gr n 1 the | te 1 
1 n 1 of the mi 1 He t g r m ed fh | te 
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I ig 4i I)upu\ trcn s c nlncti n of I ft Inn 1 < 
'tars after open ti n (note the c mj 1 t r t i 


left the hospital on the fourth <la\ 1 he oj t r i 
" ouml healed b\ pntmrv union \t th it tim n 11 
nodules were noted for the first time at tlu 1 i i 
the ring and little fingers of the right hand I igu 
>3 c d shows the appearance of the hand an 1 r h u 
of movement of the fingers 3 months after oper iti n 

C\se 13 (\\ M JI 1 3230) male , \ u 

collector Six \ cars before admission while emu. 
m the Imited States \avv the patient nitici 
callus like formations in the palms of both han Is 
gradually cord like thickenings appeared in each 
hand which drew first the ring finger and later the 
litde finger down toward the palm 

Eight 'ears before admis ion he had an att ick ol 
influenza followed by meningitis 

In June 1925 the left hand was operated upon 
elsewhere Recurrence of the contraction occurred 
soon after 

In August 1923 the right hand was operated 
upon elsewhere and the fingers kept in extension for 
0 weeks afterward Following the operation the 
lingers remained stiff the patient was unable to flex 
them and the flexion deformity at the proximal 
mterphalangeal joint of the little finger began to 
recur 

January 26 1926 the left hand was operated 
upon under local anesthesia An elongated o\al of 
flense superficial scar tissue was carefully dissected 
°ut the skin elevated at either side and the in 
volved fascia removed The oval defect in the skin 
was covered with a free full thickness graft The 
appearance of the left hand before and after opera 
1, °f u >nligurc 3 9 1 b c 

February 4 1927 the right hand yvas operated 
upon under local anesthesia The thickened palmar 
lascia on the ulnar side of the hand was carefully 
CX an< * A cxor tendons of the middle ring 
^bttle fingers examined Thev were firmlv held 
within the flexor tunnels bv fibrous tissue and the 
superficial flexor tendons adherent to the deep 
flexor tendons Extension of alt the fingers was 
almost complete (rig 39 d e) following the opera 



I e f 


I 1 1 tin I One year iftirop rati n f 

1 | 1 ll 1 n 

ti 11 1 lieu n greatly improyed with the aid of a 
[ r I u 1 our c of physical therapy 

1 Mu 1 > ^ the cars over the proximal portion 
1 tii right ring finger and over the hypothenar 
n hi c 'tre exited and the resulting defects 
n ! with free full thickness skin grafts 
( \ 1 14 (\\ M H 1 3379) male 64 years 

1 iktr 1 \ enty years before admission the patient 
1 n 1 the formation of a nodule on the palmar sur 
f 1 t th proxim il phalanx of the left little finger 
< r 1 iu illy other nodules appeared in the palm in 
th line of the ring finger and 5 years before ad 
mi si n he noticed a beginning flexion contraction 
at the proximal mterphalangeal joint of the little 
finger which gradually continued until the second 
philanx was flexed to an angle of 43 degrees on the 
tirst phalanx \bout 15 years before admission the 
patient noticed a subcutaneous nodule in the right 
palm with beginning retraction of the skin in the 
line of the ring finger at the level of the distal flexion 
crease He thought that it developed after he had 
knocked to pieces some ofd boxes with a very heavy 
hand ix He ascribed the disease in the left hand to 
irritation from the head of his putter while plaving 
golf 

The patient ga\c no history of past illnesses or 
infections 

February 3 1926 under local anesthesia through 
a vertical incision in the midline of the little finger 
the affected fascia was carefull> excised Many 
tiny millet seed sized white bodies were noted lying 
along the digital nerves and attached to them b\ 
tm> fibrils as peas are attached to a pod These 
tiny bodies proved on microscopic examination to 
be tactile corpuscles 

I he fingers w ere splinted in extension The opera 
tive wound healed b\ primary union but the site 
of operation gradually became swollen slightly 
inflamed and tender as though by a diffuse cellular 
infiltration of the tissues about the site of operation 
This condition in spite of baking massage and 
physical therapy subsided very slowly and pre 
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cnte I f c use f the h nl parti uhrl lie i on </ 
the finders fra period f 6 ecks iftcr operation 

l \ in l one half years fie operat >n he c 

I rte 1 I h i e the use of II of the fngers f the 
right hand excepting the finger th t v operated 
upon but have diffculty in completely closi g the 
other lingers in (act if I attempt to get them lo n 

lo e lo the palm of the hand I can feel a pain in the 
Wnu Ues I can grasp m\ object in doi g in\ kind 
of vork such as shoveling coil in the furnace with 
out difficulty The lump in the pilm of the hand 
his entirely di appeire \ 

Figure 40 shows the on I tion of the hind before 
o| ention in | tv o an 1 one half tear after oper 

II R 

Lasf 15 (\\ M H 1 iBoq) male st 'ears 

lavm adjuster for state ra Iwa s I ourteen m nths 
I eforc i Imission the pitient s left hm I as brui ed 
I \ 1 ga age loor Some months later he noli ed i 
lump in the palm it the head of the fourth meta 
ifpl! Fi e or 6 months after the injurv he n ti c l 
in ncreise in si e of the Ivmj beginm g contra 
Hi it the meta irpophalangeil joint 1 wnn hng 
of the p lmar skin 


There w a no liter fj t il| n *v r* 1 1 th 1 
f frequent rol J n the he ) an 1 h e>t nr ( mi f r 
contr eti n in other mcmlcrs f the patient 
familv 

Iherc v ere sulKutanei u n lules ju t above r| 
bcfo the di til lien n re cm the 1 ne of the ring 
finger an 1 a smaller no Julc ju t l clo the crea 
in the line of the mi l He fmg r There a m rlei 
puckering limplmg n I in luration f tbe pJm r 
sktn m the line f the ring f get an I si ght beg n 
ningi ntriction f the ring fngc (lig 41 a I) 

On Mir h 1 06 under local a MhcMi th 

c ntri tclh ia a ex 1 I through a bngilu f n t 
lightK urvef inci 1 1 ith it nvcvitv ul ir 
r 1 I he h n I j Imte | ith the li gers 

exten lc 1 

I he p hcnl left the h [Kilo la I ter with ih 
un 1 compictel h lc 1 The r ult c e r | 
tv v cars later < sho m figure 41 c t f 
( 1 1 16 i\\ M II s sj mil r 

sale man Tou teen \e rv b for almi he n 
t ci a dimpling of the left p lm t the jun ti f 
the di tal flexio re sc nd h poth n cm 1 e 

Nine >ears liter he oti ed begmn g tlexi 1 
formitv of the little t gcr One veir before In 
s on he was unable t putthetnge in give nl 
olice 1 thit the n ul of the little fmg t 1 epwn g 

to pre s 1 to the p dm F 06m th l f 

dmi sion flexio of the rmg fmgc l mt |j 

e t and the caftcr progres c i ath r nj 1 II t th 
nfitionsho n in I igurc 6 
The patient attrib teftheon t f the tr He t 
ha ing came 1 hciv mpl one hvl 
clhng trip He c er ri 1 them 1 nl t r 
in 1 ne'er di l othe har 1 m 1 u I I 1 111 f th 

hi I t \o mall har I n lules er th te 1 f 
the m ddl md ring t gcr f c hai I \ \ th 
fingers w ere n t deie f 

1 he p tient gi c h t r f rej He I it f t 
f the e'cl 1 f c ur ing at l k I I ' 
bout on e vcarlv f r m I f t t th l>ei 

of bsce c 4 e r lefer lm I f t 

aije I iti and j pc lit m t f I f r 
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I 44 Dupuvtrcn t< ntracti n % ith rrnrkr 1 in l 
mcnt f | almir kin and tontncln n < f n>J t lull i 
(Ca c 4) 


\t opcntion under locnl nmsthcsn Noven I 
23 *026 the contracted fastn was cxci cd thrnf.1 
1 urtic d incision o\cr the little finger pir II ' 
with the contracting hand mil a second \crii 1 
incision o\er the proximal phalanx of the ru 
finger A small free full thickness graft was used t 
cover a defect over the distal portion of the pal 
between the affected fingers I he hand was sphntc 1 
in extension 

\fter the operation the patient suffered con ider 
able pain because of the tension required to main 
tun the fingers in the extended position and the 
resultant pressure on the dorsum of the extended 
finger It finally became ncccssarv to relieve the 
tension with the result that the pressure over the 
skin graft was released and subsequent nccrosi 
ol the graft took place Pen davs later the raw sur 
lace was covered with a Thiersch graft and wound 
healing took place without further difficultv In 
•he meantime however because of the relaxation of 
tension and continued immobilization the little 
hngcr again became partiallv flexed and the final 
result was unsatisfactory In spite of repeated 
attempts we were unable, to persuade the patient 
to return for a second operation 

In this ease it might hrv c been wiser to hav c 
resected the head of the proximal phalanx as 
suggested by Hutchinson so as to shorten the 
hon> framework and thus compensate for the 
shortening of the articular ligaments 

Case 17 (\\ h 128884) male 64 vears 
examiner for civil service commission Seven years 

11 re . Emission the patient noticed a beginning 
callus formation on the palm at the base of the little 
hnger An ointment was applied at the advice of a 
dermatologist but without effect Graduall> a con 
faction developed at the metacarpophalangeal 
joint which prevented complete extension of the 
n ger Three years before admission the hand was 
°P^ a ^ e( l upon under local anrcsthesia the tendon 
ot the little finger pulled out and scraped There 
was no improvement but the contraction gradually 
n creased A year before admission involvement of 
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I 1 1 1 n < ntncti n witl | ath l c n 
1 r itn e () 


1 1 g r 1 hr t noticed I he condition of 

il 1 I jp<n idmi sion is hown in Figure 

\t t h it time there was also palmar in 
l 1 1 the right hand but no contraction of 
il 

I 1 | 11 1 h 1 l b id a gonorrhtcal infection at the 

I ' UW p ration for tuberculous glands 
1 11 1 l( f the neck at 4 vears He had had 

l 1 I I t tv within the 7 >cars preceding 

0 1 1I1 r ufTered from a similar condition 

I I nl r t 10 6 under local anaesthesia the 
iti til ti of the left hand was excised through 
1 u \ I u 1 irn beginning distally over the base of 
the litti ) nger and curving radiall> toward the base 

f the then ir eminence The hand was splinted with 
the tmgers in extension The patient left the hos 
I ital 3 (Ins after operation The wound healed bv 
prim irv ini >n 

December 31 1Q27 the patient reentered the 
hospital for operation upon the right hand in which 
contraction of the ring and little fingers was then 
becoming apparent The same day under local 
anxsthcsia the affected fascia was excised through 
a transverse incision in the line of the middle 
flexion crease of the palm Particular attention was 
directed toward excising the paratendmous septa 
connecting the palmar aponeurosis with the volar 
interosseous fascia The patient left the hospital 
3 davs after operation The wound healed by pn 
mary union 

Figure 17 c d e shows the condition of the left 
hand November 17 tg 8 almost two years after 
operation and Figure 17 f g h the right hand on 
the same date ioj4 months after operation The 
patient himself feels, that he has had a complete 
restoration of function 

Case 18 (W M H 1 29451) male 56 years wine 
merchant Twenty one years before admission the 
patient s left hand was caught between two casks 
\\ ithtn a year a nodule appeared at the level of the 
distal flexion crease of the palm in line with the cleft 
between the ring and little fingers A slight con 
traction developed and remained practicallv un 
changed during the following 20 years (Fig 14 a) 
One year before admission the patients right 
hand was struck with a wrench Some time later a 





n >1ule a[ [ eared at the mi idle of the palmar surface 
of the proximal phalanx an ! eithe at the same 
time or a little later other nodule appeared in the 
palm Contraction begin soon after and thm 8 or 

0 month reached the degree sho vn in Figu e 4 a 
The nlv medical hi ton of interest was that of an 

0 deration for h-cmorrhoid one vear before There 
as no historj of a similar condition in other members 
of the fimilv 

Januar ig ig 7 under local anxsthesia the 
ontracted palmar fas 1a of the right hand a ex 

1 e 1 through an elongated S shaped incis on The 
patient left the hospital 6 da\s later The ound 
healed l y primary union The result 3/ months 
later is sho n in Figure 14 b c The left hand was 
not operated upon 

Caseio (\\ M II 132267) male 5 >ea s 
lawyer Two years before admi sion the patient 
noticed a mall lump on the palmar surface of the 
proximal phalan of the left little fi er There ere 
no suhjecti e symptoms of pain or tendernes One 
year later he noticed stiffness and difficulty in ex 
tending the finger at the metacarpophalangeal joint 
This diffculty gralualK increased until at the time 
of admi ion the finger y as flexed to an angle of go 
legrees at the metaca pophalangeal joint (Fig 
4 a) Complete extension y as poss ble at b th 
interphalangeal joints 

He had had gast 1 feyer for eehsaltheage 
f 2 ensipela at 35 and a nasal operation at 3 
He had had conside able peridental infe tion 

There as no hi torv of a similar condition in 
other members of the family 
On June 18 1027 under local anxsthe 1a the 
contracted palmar fascia and its attachment ere 
y 1 lel\ exc ed through a ertical inci ion alo g the 
contracted fa c a in the line of the Jittle finger The 
patient left the hospital 5 day slater 

The operatne wound healed b\ pnmar> uni n 
The re ult iS months after operation t sho n 1 
Figure 42 b c M that time the patient state! 

The operation \as ent rel\ succe sful th ugh for a 
considerable time I did not haye free use of the 
hand The t sue in the palm ere th chened and 
har 1 an 1 I could not entirely clo e the hand I 
ha\e had an osteopathic phvscian treat the hinq 


for the p st ye r and it ha rci hed the t g n 
he e I an c! se it almo t a II a the thcr h f 
pon hi h no operati a perf rmcl II 1 n t 
et entirel as sat f tor the ther h n I b t I 

ha e no doubt th t in a fe \ month mor it ill l 

perfe t The scar ha largely h appe el an 1 I 
haye had no pain or any othe \mpt m of h m 
fort for se eral months lor a asi Icrable pc I 
of lime there a a feeling of numb e in th palm 
and there 1 still slight thi l e n the ti s c f 

the palm and a slight numbne 3 II e er I in 

use the hand practically as ell a I e r oul I 
Case 2 (\\ Mil 13s S ) male 54 years 

mer hant Twenty years bef re a lmt m the pa 
tient fi st noticed a small nodule n th uln r 1 fe f 
the palmar urface of the pr imal ph lanx f the 
nght little finger Shortl after r 1 fle 1 n 
traction began in the pro imal 1 ten h langcal j nt 
Ten years befo e admi sion a dule ppea c 1 at the 
junction of the li t 1 fle on re s an 1 the pre 
tendinou b nd of the 1 g t g r 1 during the 
folio ing6years thorn lule abo it a 1 at either 
si !e C>r dually flex n c Ira l n f the ing an I 
middle fingers de el ped a 1 th t f the liltl 
fi gcr in reased 

Iny Ivem nt f »he left ha <J aho beg n 0 >e rs 
befo e admi on but a n! cl t t n 1 les 


at the junct on of the li t 1 re c f th p tm 1 
the pretend nous band f the little t nger an I a 
third nodule near the base f the th mb 
The patie t gaye no hi to f t uma r In I 

infection He ha I had p um n jt g t fh I 
fe er t o ton lliti o ce r t 1 c a ear u til 
t nsillectom as performed at the g f 30 
Noyember 7 ig2 nder focal nar thes 1 a st j 
of ski in h ide and th j 3 lma fa** f tb 
right hand e e caref th ex d thr gh a Iran 
erse 1 ti n in line lth th 1 t 1 fl n crca e )f 

the palm Healing a Jelaxell light necr ( 
the hi edges a! ng th 1 ne f in 1 n I ut 
omplete 24 1 fter j e at Rest rati n l 
iu tio h e er a del el b th ie cl \ men 
>f a cellular nfiltr ti n f the j aim »hi h pen. ten 
ora umber f weeks n pit f ph al therap 
The con 1 tion of the ha I bef P ' 1 1,11 
me }«r after t sh ni b pure 4? 
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Case 21 (C C H 1038589) male 5 years 
plasterer Three year before admission the patient 
first noticed a callus in the palm of the left hand at 
the junction of the distal crease and the prctendinous 
band of the ring finger Gradually flexion contrac 
tion of the ring finger and little finger developed 
until at the time of admission the proximal phalanx 
of the ring finger was held at an angle of 140 degrees 
or 145 degrees with the corresponding metacirpal 
bone the proximal phalanx of the little finger was 
held at an angle of 125 degrees or 130 degrees and 
the middle phalanx of the little finger was flexed tc 
an angle of 90 degrees on the proximal phalanx 
The range of mo\ ement of the other joints w is 
normal 

The patient ascribed his condition to constant 
irritation of the hand with a plasterers tool He 
gave no history of local or general infection or of a 
similar condition in other members of the familv 
November 18 19 7 aider local anxsthcsia the 
affected fascia was exci ed throu Q h a longitudinal 
incision from the proximal flexion crease to the 
proximal interphalangcal joint of the ring finger 
and through a second shorter longitudinal incision 
in the line of the little finger The hand w as splinted 
with the fingers in extension The wounds healed bv 
primary union and the patient left the hospital 10 
days after operation with the fingers complctelv 
extended without tension 

Case 22 (W M H 136397) male 36 years 
supervisor of a finance corporation As long as he 
could remember the proximal interphalangcal joint 
of the left ring finger was slightly enlarged About 
25 years before admission he noticed a beginning 
flexion which gradually increased until exten ion 
was limited to 65 degrees (Fig 21 g h) Seven 
years later a similar condition developed in the right 
ring finger and progressed until extension at the 
proximal mterphalangeal joint was limited to 60 
degrees (Fig 21 a b c) In the 15 jears previous 
to his admission nodules appeared on the dorsum of 
the fifth and middle fingers of the right hand (Fig 
21 a b c) and the ring and middle fingers of the 
left hand (rig 21 g h) In each case thej were over 
the proximal mterphalangeal joint the largest ^8 
inch in width on the right fifth finger was in a 
median position the others smaller in size la> to 
the ulnar side of the finger affected 
This patient, gave no history of injury which might 
have caused the condition He had had occasional 
sore throats until 4 years before admission when his 
tonsils were removed He had had 2 gonorrhoeal 
infections 16 and 12 years before admi sion No 
other members of his family were similarly affected 
January 25 1928 under local anaesthesia the 
fascia of the right hand was widelj excised through 
an elongated S shaped incision at the ulnar side of 
the ring finger extending from the middle of the 
middle phalanx upward to the middle of the palm 
The digital nerve at the ulnar side of the ring finger 
was displaced radialward by the contracting band 
and the natatory ligament between the ring and 
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little fingers pulled sharplj upward The dorsal 
nodule Iving over the proximal mterphalangeal 
joint of the right middle finger w is also excised It 
lay in the subcutaneous tissues superficial to the 
extensor tendon 

I he hand was splinted m extension and the 
patient left the hospital 4 dajs after operation 
Healing was delayed by a superficial wound infec 
tion but was complete 24 days after operation 
I he result 11 months after operation on the right 
hand 1 shown m Tigure 21 d e f U that time the 
piticnt stated that his only disability was the in 
ability to flex the ring finger completely The left 
hand has not v et been operated upon 
Cvse 23 (\Y M II 136603) male 47 years 

superintendent for street railway company Fifteen 
years before admission he noticed a nodule appear 
mg just distal to the intersection of the distal flexion 
crease of the palm with the pretendmous hand of 
the right fifth finger Fiv e v ears later a median cord 
appeared over the proximal phalanx and flexion 
began at the metacarpophalangeal joint In 10 
vears flexion increased until extension was limited to 
an angle of 95 degrees In the 5 vears preceding 
admission other nodules appeared on both sides 
and in the middle of the palmar surface of the 
proximal phalanx of the fifth finger and in the 
pretendmous band of the ring finger (rig 19 a h) 

The patient gave no history of trauma He had 
had a gonorrhoeal infection some v ears before and a 
tooth extracted because of infection 3 years before 
His mother had a similar contraction of both 
hands 111 one hand it was severe in the other less so 
I he fifth finger of one hand was flexed into the palm 
and the ring finger to an angle of 120 degrees Ihe 
patients maternal grandfather had a similar con 
traction of the right hand with the ring and little 
fingers flexed into the palm and a maternal aunt 
had a bilateral contraction more marked on the right 
side with involvement of the ring and little fingers 
February 6 1928 under local anaesthesia through 
a longitudinal incision parallel with the contracting 
cord the palmar tascia was widely excised 

The patient left the hospital 4 days after opera 
tion The wound healed by primary union The 
condition and function of the hand before operation 
and 9 months after operation are shovyn i.n Figure 19 
Case 24 (W M H 136599; male 48 vears 
physician Twelve years before admis IO n he first 
noted a nodule on the palmar aspect of the proximal 
mterphalangeal joint of the right fifth finger Six 
years later a second nodule appeared a half inch 
proximal to the first Three years later a nodule 
appeared in the palm at the intersection of the 
pretendmous band of the fifth finger with the distal 
flexion crease of the palm At the same time he no 
ticed beginning flexion at the metacarpophalangeal 
joint of the fifth finger 

Two years before admission he noticed the 
appearance of slender cords oyer the palmar surface 
of the left index and fifth fingers opposite the 
proximal mterphalangeal joints (Hg 44) 
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He ascribed the beginning of the trouble to stnL 
ing hi palm repeatedly against the emergency brake 
of his car which was released b> pressing downward 
on a knob about the size of the end of his thumb 
Ten years after the onset of the trouble a bnu e of 
the right hand sustained in raising a boat seemed 
to aggravate the condition \ month later the 
palmar nodule was removed An infection developed 
after operation and persisted for about 2 weeks 
Ifter healing occurred the contraction became 
progressively worse 

The patient gave a hi tory of chronic tonsillar 
infection and of chronic ethmoidal sinusitis of 10 
year duration Two years before the symptoms 
of Dupuv tren s contraction appeared his tonsils were 
removed and all hi teeth extracted 
His paternal grandfather had a contraction of 
both hands of many ytars duration The fourth 
and l fth fingers of each hand were completely flexed 
into the palms but the distal interphalangeal joints 
were not affected 

February 6 19.28 under local anaesthesia the in 
volvccl palmar skm m the line of the fifth finger and 
the contracted fascia ol the finger and palm were 
wi fefv excised leaving a rather wide L shaped 
lefect when the finger was extended \ free full 
thickness graft from the right thigh was sutured over 
the defect Bccau e of a blood clot under the 
proximal portion of the graft a portion of it about 
the size of a 23 cent piece became necrotic but 
healing of the raw surface took place rather rapidly 
b ingrowth of epithelium from the adjacent edges 
A fc v w ecks after his di charge from the hospital 
it da s after operation the patient developed an 
influenzal infection and shortly after returned to his 
home in California 

Eleven months after operation he wrote The 
hand has been very stiff until two weeks ago but it 
is beginning to loosen up 

Had we been able to ktep idosely in touch with 
thi patient during the later postoperative period 
and had physical therapy been wisely applied we 
believe that much of the delay in the restoration of 
function might have been avoided 

Case 25 (\\ M If 136816) male 53 years 

civil engineer T venty four vears before admission 
he notiied a nodule between the distal and middle 
flexion reases of the left palm in the line of the 
pretendinous band of the middle finger Ibis 
gradually became more pronounced until a taut cord 
developed which did not however produce flexion 
of the firger 

Twenty th ee years before admission 3 similar 
nodule de eloped in the right palm at the inter 
section of the di tal flexion crease and the p re 
tendinous band of the nng finger Eighteen years 
later a taut cord developed in the line of the ring 
finger which extended from an inch above the wri>t 
to the proximal inttrphalangeal joint Three years 
later flexion began and continued until some 6 
months before admission when it seemed to become 

statwnao 


The patient ascribed the development of the 
condition to holding the bndle reins with a fight 
grip white horseback riding ard straining the 
cords of his hands during frequent vouthfj 
demonstrations of his poi erful grip Two vein 
before admi ion he bruised hn, hands while ph me 
baseball after which the flexion contraction seemed 
to be accelerated 

He stated that he had suffered from nasal catarrh 
since earlv youth 

His father and brother Suffered from a similar 
contraction T u> finders ol one cl hi fathers ban I 
were flexed half vay into the palm and the miiffe 
and ring fingers of hi brothers left hand were 
similarly involved 

The condition of the patient s ngbt hand before 
operation is shown in Figure :j a b The condition 
of the patient s feet in both of which there was 3 
firm thick subcutaneous cord with definite nodules 
along the medial border of the foot u shown in 
Figure 15 f 

February 20 1928 under local anasthesia through 
an elongated S shaped inci ion along the line of the 
ring finger from the le el of the outstretched thumb 
to the middle of the middle phalanx the palmar 
fascia wa« widely excised The patient left the hos 
pital 3 d3vs after operation On the radial side of 
the incision at the base of the nng finger a narrow 
elongated area of superf cial necro 1 developed with 
subsequent sloughing of the skin This area was 
completely healed 2/ months after operation but 
as a result of the scar tissue at this point there is 
some limitation of abduction of the ring finger 

The result 9 months after operation 1 shoi n in 
Figure 15 c (1 c There is still a definite palmar 
nodule 0 er the pretendinous band to the nng 
finger but it docs not interfere with the Junction of 
the hand 


Case 36 (l\ M 11 138120) female 44 vears 
Seven years before admi <ion the patient cut the 
palmar surface of the left ring finger Two years 
later a nodule appeared over the ulnar side of the 
palmar surface of the proximal eml of the middle 
phalanx ^ome time later flexion beg n and she 
became aware of a fibrous cord extending proximal)) 
to the web of the fingers (Fig 45! 

There v as no hi tory of past infection or of sun 
liar trouble in other members of the family 
On Mav 9 1938 uo ler local anesthesia the d gi 
tal fascia of the nng fnger over the two proximal 
phalanges was carefully e cised The patient lett 
the hospital 2 da\s after operatio The ound 
healed by pnmarv union 3nd 1 hen tley t was 
last seen the finger could be completclv extended 
without difficulty . . 

This case i> the only one in our senes in which tr e 
pathological process began n ani remained conn eu 

' 0 C«\'n"1v, 'I 1! 138151) wfc il IgJ, 

phjMOM Ten jean, before admusion * 
i contraction of the skin of the palm ol the eltSKm 
In the line of the filth finger with beginning fieainn 
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of the finger at the metacarpophalangeal joint A 
little later the ring finger became involved A vear 
later a similar condition appeared in the right hand 
The contraction developed verv slowly until 6 
months before admi sion when the contraction of 
the left fifth finger began to increase rather rapidly 

The condition of the hands before operation is 
shown in Figure 18 a b f g 

The patient gave no historv of trauma or of infec 
tion other than an ostcomv ciitis of the left arm at 8 
vears of age 

On May n 19 8 under local anesthesia an 
ellipse of hard cormficd shin and subcutaneous ti sue 
was excised from the left hand and the fascia at 
either side was dissected out as completely as po si 
ble The defect left in the palm w as filled w ith a free 
full thickness graft of skin from the inner aspect of 
the left thigh The nodule seen in Tigure 18 a in 
line with the outstretched thumb was not excised 
because of the time consumed in caring for the 
major disability 

A part of the graft became necrotic but epi 
thclization took place fairlv rapidly from the wound 
edges and the margins of that part of the graft which 
sunned 

On June 4 1928 under local anesthesia the con 
traded fascia of the right hand w as excised through 
a transverse incision and the wound closed without 
the aid of a graft Some serum accumulated under 
neath the flaps and caused a serous wound di charge 
and cellular infiltration developed in the involved 
area but healing took place without infection 

Octobtr s 1928 the patient wrote I have had 
and am still having some trouble with the left 
hand the one with the skin graft cracking along the 
line of union between the skin and the graft I 
thought it would be all nght as it hadn t bothered 
for several weeks but a few da>s ago another break 
showed There is still some thickened skin on this 
hand and I suppose that when it disappears there 
will be no further trouble The sensation in thi 
hand seems about normal except at the inner side 
of the graft The finger stay s straight and I am able 
to use it without any particular trouble 

I had quite a time getting the right hand healed 
up For about a month after I returned home it 
kept opening near the center of the incision it would 
heal for a few days fill up with serum and open 
again The last time it opened about one third of 
the way between the incision and the base of the 
thumb After this I put pressure on it with sea 
sponges and it finally clo ed It has been all right 
now for ov er 2 months 

There is still a little infiltration in the palm of 
the right hand but the sensation in the palm has 
never returned to normal As near as I can describe 
it there seems to be a superficial lack of sensation or 
numbness and a deep hy penes thesia In dnvmg the 
car I have to wear a heavy pad m my palm any 
pressure in the palm even with a blunt instrument 
such as a table knife feels as though I were cutting 
my hand I often look at it thinking I am holding 
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the wrong end of the knife I don t think there has 
been am change in sensation for the last 3 or 4 weeks 
When I put my hand in hot water there is no sensa 
tion of heat in the palm although I almost scald rav 
fingers I am able to use m\ hands well my fingers 
are straight and I am able to make a good fist but 
still find my fingers a little clumsy 

December 20 1928 the patient stated that the 
sensory sy mptoms complained of were definitely less 
marked and that he was able to use his hands more 
efficiently at his work as a nose and throat surgeon 
The appearance of the hands and range of motion 
of the fingers December o 1928 is shown in Tigure 

Case 2S (\\ M H 140735 ) Male 53 years 
dentist lwo vears before his admission to the hos 
pital the patient sustained an injury of the right 
palm from an automobile crank There was a slight 
abrasion over the area subsequently involved in the 
contraction Two months later he again sustained 
a slight injury of the same area from a screw driver 
Tour months later he first noticed a hard tender 
lump under the palmar skin just proximal to the 
metacarpophalangeal joint of the ring finger As the 
process progressed a firm thick cord developed 
which graduallv drew the ring finger down to an 
angle of 160 degrees at the metacarpophalangeal 
joint No other fingers were involved 

The patient had had appendicitis in 1915 and in 
fluenza in 1918 He had had a mild chronic pharvn 
gitis for some years No other members of his family 
had ever suffered from a similar condition 
October 3 19 8 under local anaesthesia the super 
ficial fibrous cord was excised the skin at either 
side elevated and the palmar aponeurosis excised 
as completely as possible The wound healed by 
primary union The patient left the hospital 6 days 
after operation and because he felt he must return 
to his home in Iowa as quickly as possible no post 
operative physical therapy was given November 
28 1928 he wrote The swelling has almost en 
tirely left the hand up to the fingers but there is 
still considerable swelling m the fingers and stiffness 
in the fingers and palm The hand is also still 
partially anaesthetic 

December 16 1928 he wrote I have just begun 
to use my hand the last week The fingers are still 
swollen and the joints stiff I have been wondering 
if radical manipulation of the fingers would cause 
more inflammation or aid in the recov ery 
Needless to say we advised him that radical 
manipulation would do harm but that every form 
of passive and active movement that could be ac 
complished without causing more than slight pain 
would aid in the restoration of function 

This case again pointedly illustrates the 
fact that without carefully directed postoper 
ativ e phy sical therapy the patient is definitely 
handicapped in securing restoration of func 
tion in the shortest possible period of time 
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Casf o (\\ M II 140S0 ) Male 46 jears 
I h\ ician T enty three tears before admission to 
tl e h 1 itai (he tatient dc\ eloped a callus of the 
right palm just h tal to the metacarpophalangeal 
j int of the n r f nger \ warty gro\ th gradually 
lei elope 1 it (hi point 1 hieh was subsequently re 
mo l ith a electric nee He I he woun 1 became 
infc tc 1 an 1 in healing produced a cicatricial union 
let) cen the skin and underlying tissues 
Sit tears before admission contraction gradually 
let eloped and % ithin the 4 months immediateK 
freccling hi a Imission to the hospital de\ eloped 
rather rapi 11) Gig 46 a b c) 

1 he patient had malaria in 1900 a gonorrhoeal 
infection in iqoS a mastoid infection m 1913 and 
a[ pen liciti followed by appendectomy in 19 o lit 
t insil sere remoxed in 1918 lie had ha 1 a sinus 
infect on on t o occasions and many col Is before 
hating hi t nsil remo cd No other members of 
hi familt suffered from a similar condition 
October 8 9 8 u der local anaesthesia the ft 

I rous contracting cord as excised and the palmar 
nd d gital f sen carefulh di ectcd aw at 0 er as 
i lc a area as possible The digital branch of the 
mclun nerte going to the raltal side of the ring 
fngcr is displaced ulnan ard one half the width 
f the finger by the contracting cord (hig 10) and 
before emoting the fbrous ti sue it was necessary 
to free the nenc of the fibrous tissue which com 
plctclt surrounded it 

In thi case because we ere too consertatitc in 
the ctci ion of the in ol\ cd skin e failed to remot e 
11 the skin t hi h as dc italizc 1 t th the result 
that a strip of skin about $ inch in width gradually 
became black and e entually sloughed at ay This 
process and the subsequent epithelization of the 
ra t su face required a month s time The patient 
left the hospital 5 dats after operation but heal ng 
wa not comt letc until \01cmbcr r o 33 days after 
operation During thi period he was frequently 
trouble 1 t ith burnt g pain radiating dot n the af 
fcctcl f gcr possiblt due to the pressure of the 
Ires ing nd sea sponge upon sensors nerte fibers 
expo cd 1 1 the si ughing f the skin The burning 
pain gra lually di i| pearc 1 as healing adtanced 
The ppcarance of the hand and range of motion 
of the fngers 5 tceks after operation 1 shown in 
1 igure 46 1 e f 
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W I 1 H the increasing accurate ol 
modern diagnostic methods caret 
noma of the lung is being recogmred 
more frequentlv Literature on the subjtct 
deals more with the pathological and roent 
genological aspects than with the clinical anti 
an anal} sis of published data leav es the feeling 
that the bulk of the work concerns the late 
type of case that which is ultimatcl} pro\cd 
b> necrops} In this article an attempt is 
made to segregate a group of carlv eases from 
among those observ ed in the Maj o Clinic since 
19 3 and in which the diagnosis was strongl} 
substantiated in more than half the cases the 
clinical diagnosis was confirmed microscopi 
caily 

Adler in 191 reviewed all the previous^} 
ill assorted literature on pnmar> carcinoma of 
the lungs, and published an excellent mono 
graph in w hich 374 cases w ere tabulated I ew 
data of \alue have been added since except 
from the roentgenological point of \ lew Re 
cently Tried published a critical anal} sis of 10 
cases Eloesser of 27 cases and Grove and 
Kramer an exhaustiv e pathological stud} of 24 
cases Many other writers have published 
smaller groups of cases but almost in\ ariabl} 
on necropsy data Eloesser bnngs out but 
does not emphasize a div ision into two groups 
bronchial and parench} mal 1 he cases in this 
senes are divided into three groups bronchial 
parenchymal and late (1 able I) 

Group 1 The bronchial ‘ proved cases 
consisted of those in which the lesion was 
demonstr ited b> bronchoscop} and pro\ ed by 
microscopic section taken through the bron 
choscope In the probable ’ cases of this 
group either the lesion as seen through the 
bronchoscope was typical or metastasis was 
found with a bronchial lesion as the only 
primary focus discoverable 

S bnutt df P bbcat 


Group - In the parenchymal proved 
t iscs legions \\ ere demonstrated in the lungs 
rocntgenologicall} and carcinomatous nodes 
were iound in the neck although there was no 
clinical evidence of abdominal malignancv 
l hese data although not absolute proof are 
strongl} suggestiv e of pulmonary mahgnanc} 

I he probable cases comprise those m which 
the history and roentgenograms indicate ma 
h^nanc} and in most of which it was ascer 
tamed that death occurred within a reasonable 
time after this provisional diagnosis had been 
made 

Group j In the late proved cases 
whether apparent!} bronchial or parench} mal 
the diagnosis w as made at necrops} and in the 
probable cases there was clinical evidence 
of malignancv repeited tapping was carried 
out for extensive pleural effusion and the fluid 
withdrawn was of the sanguineous t}pe com 
monlv associated with mahgnanc} of the lung 
The manner in which the earl} proved cases 
fell into two groups according to the site of 
the section for biopsv brings out a point that 
should be emphasized namel} that there are 
in the early stage two distinct t}pes of car 
cinoma of the lung the bronchial and the 
parench} mal The clinical data fall into like 
groupings a point apparentl} not hitherto 
realized 

As seems usual in the discussion of carcmom 
atous lesions the etiology has received con 
siderable attention Many factors have been 
discussed va Tying from the perennial hypoth 
esis of chronic irritation to the possibilit} of 
inhalation of dust from tarred roads In 
fluenza has been suggested as accountable for 
the apparent increase in malignancy of the 
lung Of the 68 patients in this series 20 ga\ e 
a history of prev ious influenza or acute respir 
atory disease other than tuberculosis and none 

A gu t 8 98 


192 SUP GEI \ GY\ECOLOG\ AND OBSTFTPICS 


of f now n tuberculo t \\ hdc the incidence of 
influenza 1 not low it is probably not higher 
than tint of thi <li case in general considering 
the uni\ersiht> of the recent pandemics 
1 he ratio incidence m male and female is 
5 to i our data thus agree in general with 
those of other reported groups of cases Cer 
tain persons support the hy pothc is of chronic 
irritation on the basis of this preponderance of 
males I he age incidence is much as u ual 
{ 1 able II j 

I he histor\ of the duration of the disease 
and sur\ i\ al of patients after diagnosis is made 
i illustrated in fable HI which shows that 
the discasci usually a rapid process 

I \TIIOLO( \ 

Macroscopic lesions arc seen onl) at nccrop 
s\ and then only in the late stage so that the 
primary lesion is often more or less obscured 
( cncralircd lymphatic or systemic metast a is 
a thick dense empy cma like pleura or eaten 
i\ c pneumonitis was present at necropsy in all 
of the I etc pro\ed cases of this series A 
generally accepted gro s pathological subdiu 
him of lesions i omewhat as follows (i) 
nodular < ingle multiple) < ) lobar or diffuse 
( 0 mtiltrating and (4) miliary 

flic nodular and lobar types (rcasontng 
from the roentgenological picture of the earl> 
parench\ mal group) are merely different 
stage of one t\pe Ihe best example of the 
tTue nodular type may be seen m figure 1 
which shows how the typical round nodule of 
the roentgenogram is produced 

I he infiltrating tvpc include all bronchial 
tumors and certain parenchy m d tumors the 
foci of origin of which being near the hdum 
inaadtU relatwcls early Iigure shows the 
gros appearance of an id\ anccd case of hron 
dull tumor 

Ihe so called multiple nodular and the 
milian tapes a re probably cntircH metastatic 
and not actual tape of primary le ion 

In order to group the micro copic data an 
attempt wa made m the nccrop > case to 
determine tht original focus H\c of the ten 
ca cs were apparently bronchial in origin all 
of the>e Inc howed emphaticalU the fre 
quency of at elect a 1 di tal to the legion a 
point also noted roentgcnologicalK 
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Euin 0 early called attention to three foa of 
origin (ij bronchial epithelium (broncho 
genetic) ( ) bronchial mucou gland (bron 
chogcnetic) and (3) flat epithelium of lun„ 
aheoh (ahcolar) Although this groupin 0 1 
quoted in the literature almost const tenth 
actually it is catremcly difficult to correlate 
the cell groupin 0 as found to the c particular 
foci 

Gro\ e and Kramer and later 1 loc ct 
sfre sed a das iticition according to cell type 
In Table III 1 gnen such an analyst of the 
t> pe of tumor found in each of the microscopi 
cilly pro\cd group In so far as the number 
of cases 1 sufficient to justify tenable dcduc 
tions it would appear that while any tvpc of 
tumor may be found in the bronchus the 
parenchy mal tumor is either an adcnocarcino 
ma or of the highly undifferentiated type and 
rarely an epithelioma The epithehomata 
seem to be a! mo t entirely confined to the 
bronchus 

\dcnocarcmoma has no charactcn tics pe 
cuhar to the lung The tumor 1 of a imp^e 
glandular type resembling a mammary or 
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I ig i Irregular nodular area of paren hvmal carcinoma 
in lo ur lobe f lung (microscopical!) adenocarcinoma) 


prostatic tumor (Tig ?) \rnon,, the adeno 
carcinomata were two of a m irhedly papillary 
t\pe forming a pcculiarh distinct subgroup 
the significance of which we do not I now 
I here was no indication that they were meta 
static from the th\ roid or the o\ an although 
thc\ resembled the topical papillary tumors 
of those organs 

The undifferentiated type was formerly 
called medullar} and as such was noted by 
Adler as a common type of tumor of the lung 
It mij sometimes be so highl> cellular as to 
resemble sarcoma (rig 4 ) In the absence of 
differentiation it is difficult to classif} this 
tumor as either adenomatous or squamous it 
might truly be called carcinoma highly ma 
lignant 

1 he squamous cell tumor (I lg 5 ) is anoma 



I'm 2 Advanced carcinoma of the bronchus just below 
the bifurcation (microscopical l> epithelioma) 


lous in that it appears where there is no squa 
mous epithelium various hypotheses arc ad 
\anced to explain this It has been suggested 
that the tumor originates in scar tissue but it 
is generally believed that it arises from true 
metaplasia with reversion to a fetal type of 
cell The respiratory tree it will be remem 
bered arises from a div erticulum of the fore 
gut in common with the oesophagus a squa 
mous cell lined canal 

Broders m his gradation of tumors accord 
ing to what might be called the virulence of 
the type of cell shows that the less the dif 
ferentiation in the cell tvpe the more the virti 
lence of the grow th We graded our sections 
according to Broders scheme (Table IV) The 


Squamous c 11 epithelioma 


Adenocarcinoma 


Endiffe entiated carcinoma 
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l>rtp mdiruui of i highly milignmt type of 
tumir liown in thi table is ion istent with 
(hi fri quint i irl\ metasta e and the average 
h >rt hi ti r\ It il o bodes ill for -in> it 
ti nipt it tri itmmt 

HOI S rt J SOI Ol K U FFUIRFS 

I < i nlgtnologi t hi\c for a considerable 
turn rcio„m/i 1 two types of carcinoma of the 
lu nj, ( arm in reported a group of ^7 case of 
which he ill 1 tied t is of the hilum Other 
irtidi 1 pmillv tho e recently written b> 
( hri tu md b\ \\ t lir and Jaches bring 
ut thi ubtliM mnof roentgcnographic ty pe-. 
but without lorril ltion with the clinical pn 
lure 

It hi been the iu tom to ubdiude the 
piruulnmil group into nodular ind lobar 
type \\t believe thu the true parenchi mil 
lire menu ilw n begins as a ingle nodule 
I iguu ( illu trite-, whit we consider to be in 
1 irl\ It 1 in dthough a dngno is at this stage 
1 m rircly bi made I rom this stage it raaj 
grow ntinid to 1 ingle lobe to become the 
o cilli 11 bir t\pe (Iig or may become 
merely in irriguhr miss w ithout t\ pical local 
izahon iJi„ M \gnn the t>pe mav occur 
whuh i riling to ( arman gi'es the onl\ 
pitho^m m nn picture that of a pnmm 
nn with di til nictasta is like satellites of 
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the pinnt tumor d ig q) 1 he domin int ap 
purance found in our roentgenogram nn\ 
be noted in Table \ 

In the bronchial t\pc of tumor the \mp 
toms arc clear cut but lack the definite rnent 
genologual picture of the parenchymal tyjc 
It has been said that bronchial tumor cwntt 
be diagnosed roentgcnologicall) Certainly 1 
defined mi in the hilum 1 In no meins uni 
\crsal as this mean that the lesion hi ex 
tended bc\ond the bronchnl will I he pro 
cnic of a miss tan be demon tritid h nveur 
in a certain percentage of ci c I he tumor 1 
unilateral 1 centered aciuratil) at the hilum 
with its edge inheriting lung ti uc the litter 
distingui hes it from enlargements of the hilum 
gland I igure 10 repre ents uch 1 tjpc 
\ctuall> however the more con fant ign 
of bronchial malignancy 1 the evidence of 
atclectasi of 1 lobe or part of 1 lobe produced 
b\ broncho teno 1 I hi is not evidimc e 
cntialh of malignant) but after thi chmi 
nation of foreign bodie there arc few le ion 
that would give such a shadow without them 
sclv e being \ 1 lblc in the rocntgmogr un \\ 1 
noted such atelccta is in man\ form dig 
1 1 and r ) Roentgenological manifi tati in 
of atelectasi are collapse of the rib elevate I 
diaphragm di placed trachea and c-f uialb 
the peculiar homogeneous incrca cd den itv 
of the atelectatic lobe 

The least common of the roentgen logical 
igns 1 the presence of apparent br nchicc 
ta 1 Thi is produced b> partial ob tructi >n 
and filling up below with blood anil cirction 
(Tig Hie incidence of the-e lit 1 m iur 
ones is ummamial in I able \ 
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1 1" 4 llighl) undifTcr ntiatcl ircin ma fnm a car 
unoma of the bronchus ( X 1 20 ) 


I he roentgenological picture in the late 
1 1 c of carcinoma of the lung \anes More 
than half the cases show only fluid one lung 
held being volidly dense up to the apex and 
with the heart displaced to the other side 
Again any of the protean forms of infection 
ma\ be manifested secondanlv Rarel> there 
ire large tumors not concealed by fluid One 
of our cases presented the picture of pure mul 
tudenopathy of the mediastinum due to Iym 
phatic in\ohemcnt from carcinoma of the 
bronchus but the lung fields w ere not affected 
from such a picture lymphoblastoma would 
inevitably be diagnosed 

CLINIC \L CONSIDERATIONS 
1 he dominant sy mptoms of carcinoma of 
the lung are generally gn en as pam cough 
sputum hxmoptysis loss of weight and d>sp 
naa but a really typical syndrome has not 
been described If how ev er w e consider that 
in the early state there are two separate en 
titles the clinical picture of each becomes 
much more constant The \ anous sy mptoms 
in degrees of se\enty ha\e been tabulated 
separately for each group (Table VI) 

In the bronchial group cough is the key 
s\mptom While not necessarily se\ ere or 
e\ en unduly troublesome it has one definite 



I ip 5 Squamous cell epithelioma from carcinoma of the 
bronchus (Xbo) 


characteristic persistency Sputum is seldom 
profuse and never foul until late in the course 
of the disease It often contains blood either 
frank hxmopty sis or more often is constant 
lv blood tinged Considerable loss of weight is 
relatively constant Pam is usually present 
but seems to be less complained of than the 
cough Dyspncea occurs but generally inch 
cates some pleural effusion I h\ sical examin 1 
tion usually indicates the presence of bron 
chostenosis 

There is one almost certain means of dia 0 
nosis in these cases the use of the broncho 
scope This however is worse than valueless 
in the hands of the inexperienced While some 
ulcerations appear malignant others show 
merely a red granulating bleeding surface 
which is identified only by microscopic exanu 
nation of the biopsy section 

In summarising it may be said that in an 
elderly patient a peculiarly persistent cough 
associated with scant but usually blood 
stained sputum and with considerable loss of 
weight suggests bronchial malignancy 

The symptoms of the parenchymal group 
are not so clear cut ( Fable VI) The tabulated 
data however fail to bring out a point re 
alized onlv by the indiv idual study of casts 
namely the marked degree of latency In 
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give nocMdcnceofitsprt tnee I«o ofwei ht 
is the mo t constant sign often without muih 
apparent cachcua or s\mptomatic lo of 
trength I am is the mo t constant of the 
samptoms and it Ins certain peculiar char 
acteristics It is vague in the che t diflicult 
to localize nc\cr harp cldom intermittent 
sometimessub fcrml but more often po tenor 
in the scapular region or e\en dc crihtd a 
right inside Mild at tirst it become gra I 
ualh more se\ ere 1 his char icten tic tape of 
pain is not the same as that felt later when the 
che t becomes full of fluid or that product 1 1 v 
cough and this earl) pain i hhel\ to le 
ma hed later b\ the dominance of other vmj 
toms We found it u uall> associated with 
and apparentU rclatablc to the nodular t\| e 
of le ion Cough relates to one of two j rt c 
e cs in\olvement of the pleura a evidence I 
b\ fluid or more often in\a lonofabruuhu 
\s with the bronchial tape it ma\ product 
blood \t thi tage the lesion ma\ Ik demon 
trable through a broncho cope but m ircoftcn 
the bronchu i bulgedinuard without actual 
ulceration of the mucou membrane I)v p 
n<ia l infrequent and practicallv ah a\ in 
dicates an appreciable accumulation of fluid 
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I i e 8 Massive parenchymal carcinoma of lung Gen 
cralized meta tasi was found at necropsj 


Tig 9 Nodular tumor with smaller metastatic areas in 
theape peripheral to it No other primarj tumor was found 


Another sign is of \alue the presence 
of metastasis in the supraclavicular nodes 
This occurs with such extraordinary fre 
quenev that we have used it as evidence to 
isolate our group of prov ed earlv cases Phy 
sical examination is inconclusive and often 
negativ e 

The disease tends to a rapid course and does 
not long remain an uncomplicated malignant 
lesion With extension the two types fuse to 
a common type which we have classified as 
late cases In this group symptoms were 
dependent chieflv on the dominant secondary 
complication their tabulation (Table VI) af 
fords a contrast with their incidence in the 
other two groups The cough blood sy ndrome 
and the pain are still present but the most 
prominent feature in this group is the extent 
of the dvspnoea which can be almost con 
stantly related to the presence of fluid 
Pleural effusion is the most common method 
of extension In the entire group of 68 cases 
early and late there was evidence of fluid in 
3 This was of the malignant type that is 
thin blood stained fluid which rapidly re 
accumulates after tapping and the presence 
of which is easily recognized clinically and 
roentgcnologically In all of the probable 
1 ite cases roentgenograms showed the entire 


lung completclv dense from base to apex 
Simple effusions due to root lymphatic ob 
struction and infective effusions do occur but 
rarelv 

Infective processes follow either necrosis in 
the center of a parenchymal tumor or stasis 
consequent on bronchial stenosis This will so 
complicate the picture both roentgenologically 
and clinically as to render the diagnosis of 
other than the infective process impossible ex 
cept when there are demonstrable nodes or 
bronchoscopy is performed 

Metastatic extension is the other common 
end stage The early incidence of cervical 
gland involvement has been noted In a dis 
cussion of the roentgenographic features a case 
of advanced mediastinal metastasis was cited 
A notable feature is the frequency of metasta 
sis to the brain as the first evidence of a lesion 
in others it is the terminal phase In this series 
there were 6 cases of metastasis to the brain 
this feature was also noted by Parker An 
other interesting evidence of extension was re 
current laryngeal involvement in seven cases 

DIFFERENTIAL DIAGNOSIS 
An exhaustive discussion of differential di 
agnosis would enumerate practically every 
known lesion of the lung Ihe two mam dis 
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tic to be differentiated are tuberculosis 
\\ Im h i hkch to be confu mg from the clinical 
1 imlpoint inti infccti\c conditions which 
ir often nu taken from the roentgenographic 
tamljxMnt 1 ubcrculo is i important in that 
omtm patients afflicted with pulmonar) ma 
li„ninc\ waste time hope and monev in 
initonum treatment In such cases the 
roentgenogram i the chief diagnostic medium 
\ tubereulou le nn tend to apical di tnbu 
ti m and m ilignanti to the middle region 
I ubcrculo l l anirrc n ulir peripheral le ion 
with no di tint l center while malignance 
whether partnehimal or in the hilum has an 
bunt enter tnd ridnte Clinic alii the 
hi tore i linger putum l more abundant 
tnd imctiine the pre ence ol tuberculo i 
builhinthe putum mike the dngno t cer 
t un I he rucntgcno^raphie differentiation of 
mih^nant Irom mfectne condition (ab ce> 
br nchtccta i and old le ions of pneumonia) 
m the other hind i bi no mean ca % but 
the clinical feature are not imilar Within 
fietice e n lit ion there are period of acute 
cvuerbiti n and often putum i abundant 
1 he J-.c i d"« often a helpful factor In thi 
connect! n the incidence of leucoci to i in the 
null nint us wi tabulated Of the 4 
1 1 i> in tht t irl\ grwp onh 10 showed a 
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leucocite count of more than ioooo and in 
/ of the e the patients actualK ha 1 fcier fr >m 
mfccli\c complication If the e two fact >r 
could be safeli chminited but lew other 
would remain which the c irrcl iti m of dime it 
with roentgenographic el it 1 w mid n t e 1 i!\ 
distinguish 

In the bronchial group the broncho c pc 1 
the final cmrt of appeal In the pin ruin mil 
group unfortunateli obcnatiini the onli 
ultimate mean of making 1 di ign 1 teadi 
griwth or teruci! meta ta 1 will t infirm 1 
u peeled elia-.no 1 olmiligninu In tin lilt 
gr nip then 1 tldom im 1 ubt 

SLUM IRl 

In the earl \ tage carcinimn »f the Inn 
mat be dmded into two t\p*s with dim a! 
and roentgenological entities < 1 • br inchial 
an ing in the wall of a tir t to thir I le„r e 
bronchu and (2) parenchima! ari m„ in the 
ub tance of the lun^ 

In the bronchial tv pc there 1 a In t rt 1 
earli chrome per 1 tent cou h n t greath 
pre ductile but often a -ociate 1 with him I 
t) 1 or bfioi ting ci putum l ualfv th r 
1 lo of wei ht L milter d infiltnin I n 
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I ij, i Commcncin atelectasis of the whole lung 
caused by a bronchial tumor seen on bronchoscopic exami 
nation to be occluding the left main bronchus 

sit} at the hilum is seen in the roentgenogram 
in some cases but more constantly atelectasis 
of a lobe due to bronchial obstruction is seen 

1 he parenchymal tumor is more latent but 
there is definite loss of weight and a peculiarly 
ill localized type of pain in the chest Later 
the bronchus may become invaded in which 
case the lesion resembles the bronchial group 
In the roentgenogram it is seen as a round 
nodule with infiltrating edges and Iving free 
in lung tissue I ater it involves the whole or 
most of a lobe 

In the later stages the two types tend to a 
common type and the actual malignancy is 
obscured either by pleural effusion or bv in 
fective processes This is associated with 
dyspnoea or the usual evidences of infection 

Pathologically our analysis seems to show 
that the parenchymal tumor is usually an 
adenocarcinoma that the bronchial tumor 
may be either adenocarcinoma or epithelioma 
the epitheliomata being practically confined 
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Tig 13 Appearance resembling that of bronchiectasi 
without an> clinical ei idence of such caused 1 y a bronchial 
carcinoma (epithelioma) of the lower lobe bronchus 

to the bronchus and that the lesion is of a 
high grade of malignancy 
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insemination and also were dcfimtch preg 
nant according to the vaginal curettage te t 
and palpation it was feared that abortion 
might cause the loss of actual evidence 
I hcrtforc we decided to expose the uterus in 
each case and see what it held 
\o 1033 was operated on Ma> 1 1928 and 
the right uterine cornu exposed One fetus w as 
discovered This animal gave birth on June 
?rd to two >oung (rig ) one agouti like 
herself and one black white and red It is 
pnbable that one joung came from the left 
cornu and had a different father as two 
males furm hed the sperm for the msemina 
tion On the other hand there ma> have been 
two fetuses on the nght side and the cornu not 
pulled out far enough at the operation to 
show both 

When No io 3/ was inseminated the right 
o\ar\ could not be located and sperm was 
placed on!} on the left side where fortunate!} 
three ripe follicles were seen At operation 
three fetuses were discovered in the left 
uterine horn Ihc incision was rather small 
and dmc difficult v was experienced m re 
placing the enlarged uterus in the abdominal 
cavitv No doubt the voung were injured as 
the mother aborted six davs later 
It is interesting to note that No 1009A was 
onl) months old at the time of operation 
and that he was in eminated at her fourth 
astru She is still a v erv small animal com 
pared with most of the others used 

Ihc incidence of successful impregnation 
omitting No 1026 which was operated on in 



the third stage (that i after ovulation) 1 
66 3 percent Tin compares verv favorabli 
with natural insemination which probabl} 
docs not exceed 90 per cent 
It is worth} of note that we tried this 
method in white rats m more than twice as 
man} cases as in guinea pig and got no po t 
tive results I he rat has a complete bursa 
ovanca which separates the ovar> cntirclj 
from the peritoneal cav it> (4) Rupturing this 
sac alwavs caused considerable haemorrhage 
Injection of sperm into the bursa from a small 
tuberculin s> nngc with a line needle or from a 
captllarv pipette with a rubber bulb was not 
successful Moreover in rats the perm was 
not usual)} soft milk} and free flowing as 
in the guinea pig but appeared inclined to a 
more solid lump} consistent} 

DISCUSSION 

Whether these findings have an} clinical 
sigmticance 1 problematical If human sperm 
could be obtained in aseptic condition and 
the exact time of ovulation foretold in 
woman it is probable that succes ful impreg 
nation could be accomplished b\ this method 
in some cases where laparotom} was nccessir} 
for some other purpo e 

Thi method opens an av enue of inv csti a 
tion into the behavior of permatoroa m rch 
tion to the ovum and to the uterine tube 
While the onl> animal we tried to inseminate 
in stage 3 did not become pregnant the some 



KELLY et al ARTIFICIAL INSEMINATION 


203 


is true of two others in stage 1 By msemimt 
ing *1 sufficient number of animals m stage 3 
one two or three days after it starts possibl) 
some pregnancies would occur Since the 
ov a require about 4 days to reach the uterus 
and are in the tube during this interv al sue 
cessful insemination would mean that sper 
matozoa w ent dow n the tube instead of coming 
up as the) usuall) do This might be held to 
pro\e an o\otropic influence in the mam 
malian ovum It is significant that sperma 
tozoa in the guinea pig can reach the bursa 
o\arica and teem in large numbers around 
the o\ary m less than 2 hours after copula 
tion, whereas it requires 4 davs for the com 
bined aliar) motion and peristaltic mo\c 
ments of the tube to carr> the much larger 
ov um less than the distance tra\ ersed b> the 
male germ cells If the extremely small 
spermatozoa depended upon rev erse peristal 
sis for their progress through the tube as 
has been claimed how long would it take for 
them to reach the o\ar> ? 

It is worth) of note that all the young born 
in this series w ent longer than the usual term 
by 2 or 3 da) s viz 68 da) s in one case and 69 
in two Whether the effects of the operation 
cause a delay in the early progress of the 
ovum w e cannot sa> 

Whether it may be possible by this method 
to produce h)brids between animals that will 
not or can not naturall) copulate will have 
to be determined 

A careful search of the literature does not 
reveal an) work similar to this with one 


exception (1) Kampmeier injected sperma 
tozoa of the dog into graafian follicles of the 
bitch but his purpose was not the same as 
ours as he was making a study of early 
changes in the ovum 

SUMMARY AND CONCLUSIONS 

1 Artificial insemination by wa> of the 
ovarian bursa in the guinea pig can be accom 
plished in about two thirds of the trials if the 
females are selected during the first stage of 
oestrus and a suitable technique is employed 

2 The v oung born are normal in ev ery w ay 
and thrive just as the progeny of natural 
insemination 

3 It is possible by this method to produce 
)oung born at the same time from one mother 
but with different fathers 

4 This method opens up a new pathwa) 
of investigation into the behavior of the 
spermatozoa in relation to the ovum and to 
the uterine tube 
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F OR the studv of the malignant tumors 
of the ovar) the pathological reports of 
the! \ ncco]o 0 ical Div i lonoftheRoo e 
v clt Ho pit'll were reviewed from the begin 
mng of the \ ear 1910 until the end of 19 7 and 
all cases* with the diagno is of papillarv evst 
adenoma priman carcinoma of any \ancty 
and sarcoma were selected and the patholog 
ical cctions re examined as far as po siblc 
I hat each of these \anctics should be in 
eluded in the complete surve) was necessary 
because of the extreme variation m inter 
prctation placed upon these terms b> \ anous 
surgeons and pathologists Tumors con 
aider cd b\ the operator or pathologist as 
being probabl> metastatic in the ovar) ha\c 
been omitted although it is possible that a 
few uth sccondar> tumors ha\ e slipped into 
the scric since the exact localization of the 
pnmarv focus in the more advanced eases is 
often vtr> difhcult 

The total number of eases original!) in 
eluded was of which 13 were entircl) 
without biopsv or had been diagnosed from 
cell obtained b) centrifugalization of ascetic 
fluid the diagnosis therefore being open to 
questun I he e cases were excluded 

Of the remaining 139 with complete patho 
logical reports the sections of 17 had sub 
sequenth been lo t and were therefore in 
capable of standardization These cases have 
not been u cd except in the final summar) of 
end re ults ince their liner hi tological char 
acten tics are in doubt 

I hat 1 detailed pathological description 1 
c cntixl to an) clinical report of the end re 
ults in ovarian tumors was most conclu ivciv 
demon trated to us in the stud) of thehetero 
geneou group of cases that had been ascribed 
to the papillary c) stadenomata In general 
the tcndcnc) in earlier v cars had been to in 
elude practicallv all carcinomata except the 
glandular and olid v ancties in the papillarv 
adenoma group In the later )ears on the 
other hand the carcinomata appear to have 
been more logicallv placed while man) tin\ 


tumors of a famtl) papillarv form but of a 
more adenolibromatous histology had been 
added to the papillar) c\ stadenomata That 
clinical reports of such hctcro b tncous mi 
tcnal is usclcs is self evident and we are 
therefore reporting re ults on numcrou small 
groups and liter summarizing as far as con 
sistenev permits 

CLYSSIFICATION 

The origin of the cells that form the o\ anan 
tumors has been a dt puted point since the 
first studies in cellular patholog) All obscrv 
able epithelial structure found in the adult 
ovar) m the ovar) of the cmbr>o and in 
neighboring embr) ological structures such as 
the muellcnan and wolffian ducts have been 
succes tv el) held re ponsiblc The histor) of 
the earlier re earch into the origin of ovarian 
tumors is an intcre ting one though based 
almost exclusiv el) upon morphological studies 
and for the moment of little value in the un 
derstanding of present theories 

Robert Me)cr (41) in 1916 in an almo t 
classical stud) reviewed most of thi earlier 
work and gave a histogcnetic clas ideation of 
ovarian tumors I his work followed rather 
closel) the morphological divisions of I fan 
ncnsticl ( 3 6) but made certain change in an 
attempt to emphasize genetic relationship 
Me) er derived all ciliated epithelial tumors 
from the germinal epithelium whether thi be 
in the form of the surface epithelium of the 
adult ov ar) or in that of remnants of the med 
ullar) ra>s or reteovani while to the p cudo 
mucinous tumors he tentativel) ascribed a 
teratomatous origin 

Iheprobabiht) that mam if not all ov anan 
tumor had as their origin the surface cpt 
thehum had for some time before Mever 
article been indicated b) the di cov erv of 
ciliated epithelium on the surface of the ovarv 
and bv the tracing of cord of cell down into 
ciliated evsts near the surface (dc binttv ct 
Malas ez , I lai chlein 13 \\althard 77 
Pfannenstiel 53) On the other hand the 
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belief tbit tissue of extra o\arian origin par 
ticularly in the form of wolffian remnants 
placed an important part in the formation of 
o\anan tumors was championed by von 
Recklinghausen (59) and long remained a 
popular rival of the germinal epithelium the 
ory but it appears now to have been elim 
mated by the extensive studies of Goodall 
(19 o) in compirativ e embryology published 
in 1912 and in 19 o in which he demonstrated 
that the tubules of the wolffian body once 
thought to invade the ovar> during fetal life 
nev er do so but are met outside of the ov ar> 
by tubules growing down from the ovarian 
cortex The theory that pseudomucinous cy sts 
arc merely the ov erdev clopment of the ento 
dermal component of a teratoma had been 
originally proposed by Hanau (24) m 1898 
had received strong support from Ribbert 
(60) and had been in part accepted by Pfan 
nenstiel (56) in the sense that he considered 
these tumors as arising from the follicle epi 
thehum It was chiefly opposed by two the 
ones the first of which maintained that ova 
rian c> sts w ere frequently denv ed from muel 
lenan duct rests and the pseudomucinous 
varieties were showing a development in the 
direction of that part of the muellenan duct 
which forms the mucous glands of the cervical 
canal (Xossmann 28 29) while the second 
asserted that the germinal epithelium with 
the aid of its facility for metaplasia could be 
transformed ev en into goblet cells The latter 
theory rested partly on Walthard s (77) work 
in which he had shown the presence of goblet 
cells in small islands in many otherwise normal 
ovaries a study supported by Lahm (32) and 
others but recently called in question by 
Richter (61) In general however itma> be 
said that in 1920 it was a prevailing belief that 
ovarian tumors were all ovarian in origin the 
serous ciliated tumors coming directly from 
the germinal epithelium and the pscudomu 
cinous from the germinal epithelium either by 
a short process of metaplasia or the longer one 
of passing through the ovum stage and being 
ovulogenic that is to sa> teratomatous in 
origin 

Sampson s (64) first paper in 1921 on endo 
metrial implants m the ov ary and peritoneum 
with its ingenious theory of their origin and 


OS 

its demonstration of their surprising fre 
quenej offered an entirely new theoretical 
source for the origin of cells in the ovary that 
might produce neoplasms Sampson s theory 
of transtubal implantation of endometrium is 
still recen mg strong opposition Halban (23) 
supported later by Mestitz (40) has proposed 
a theory of origin dependent upon a supposed 
transportation of endometrial material by way 
of the lymphatics to the ovary and other 
points at which endometrial implants were 
found This has not however received the 
approval that has been accorded the serosal 
metaplasia theorv frequently suggested in 
the early studies of R Mey er (42 43) and of 
de Josschn de Jong ( 6) elaborated by 
Lauche (33) in 19 2 and more recently dis 
cussed by Meyer (44) Robinson (62) Novak 
(53) Semb( / o) and others by which it is be 
lievcd that various areas of the peritoneum 
have retained the ability under certain cir 
cumstanccs to form structures similar to the 
muellenan epithelium of the uterine mucosa 
Whatever the origin of these structures the 
fact remains that endometrial tissue is of far 
greater frequency in the ovary than had for 
merly been supposed and may surely be a 
fertile source of tumors 

In 1924 and 1925 Sampson (65 66) de 
veloped his theory of cancer taking its origin 
from endometrial implants and he referred to 
this particular type as endometrial carci 
noma of the ovary That the commonest 
form of carcinoma of the ovary closely re 
sembles carcinoma arising in the uterine fun 
dus morphologically is obvious but whether 
this is because the carcinoma arises from ac 
tually transplanted uterine mucosal tissue or 
from the surface epithelium of the ovary which 
is genetically related to the uterine mucosa 
through their common ancestor the ccelomic 
endothelium or finally whether m certain in 
stances the ovarian surface epithelium passes 
by metaplasia through an endometrial stage 
before becoming carcinoma is undetermined 
No one as far as we can discover has been 
able to separate an endometrial carcinoma 
morphologically from what we might call the 
germinal epithelium carcinoma of theov ary 
and though we had this in mind to do if pos 
sible while reviewing the present series we 
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were unable to find even the smallc t indica 
tion of a practical or theoretical structural 
ground for such a division 
The clas ltication which we have used 
therefore follow s closely that of Robert Mej er 
(41) and I fannensticl (56) in that it separates 
rather definitely the serous from the pseudo 
mucinous tumors I his w c felt is of particular 
x alue because of the possible origin of the 
serous tumors from endometrial grow th in the 
ov ary I he cl issification is as follow s 

1 S ou p th hal turn rs These tumors as e 
ha stat 1 mav originate from the germinal cpi 
thchum or fr m the het rotopic endometrial tissue 
The> form in all about one third of the ovarian 
tumors of which approximately one half show papl 
lary growths and one half of these carcinomatous 
cha ges iStu bl r and Brandessj 

2 Pie d 1 1 tnons tn r These tumors mav 
perhaps be similar in ultimate origin to the serous 
tumors but thc> oiler certain diff rcnccs in their 
etiology and pathologv to justify a continuation of 
their scparati n The frequ nev of pseudomucinous 
tumors is \arioush reckoned from 306 r*r cent 
(Stucblcr and Drandcss) to 53 6 per cent (Lippert) 
and even t o third fl/ann nstjcJ) of all ovarian 
new gro\ ths but of these onlv 6 7 P<?r cent arc said 
to be malignant nd onlv 2 07 per cent of the others 
to proiucc pscudomvxoma penton 1 (Stu bl r a id 
Brandcss) 

3 Terat rat s tu t s The c inclu 1 th I r 
molds which mak upab ut 10 percent of ill ovarian 
tumors and of which onl 3 per cent ar sai 1 t be 
malignant fLippcrt kro mcr) prob bl\ th mbr> 
oml solid tumors f uni predominantly in voting 
girl struma ovaru po ibly also all of th p cudo 
mucinous tumors and perhaps a g od manv other 
rare tv pcs the peculiar structure of hich 1 due to 
the domination of the picture by one c nstituent of 
the teratoma 

4 S rcom ltd This tumors are probably ex 
tremclv rare Manv of tho c neoplasms hich for 
merlv were diagnosed sarcoma a c now onsidered 
a type of round c 11 caremom the frequency of 
these neoplasms has accorlmgh bcc variously 
estimated to form from about nc tom r than 5 per 

ent of all ovarian tumors 1 lippert 2 per cent 
f fannen tiei 5 jS per cent Slu W ra d linn less 
3 2 percc t Schrocdcr i6pcrcc t) In the present 
senes the relation of sarcoma t ar inoma v as 2 
to 86 

5 Ue/astat c I s The r lati c frequency of 
second rv growths of the o arv sr ported bv differ 
ent authors has van d gr atly and seems to depend 
chieflv upon th ourcc of the material exami edand 
to some e tent upon the authors bi s in respect to 
the doubtful ca f rank! s 1 ork which can har ilj 
be surpav. d in its 1 tail n 1 v hich is based upon a 
studv of operative material sho ed 15 per ce t 


of the 0 anan growths to be metastatic whfle Le 
in a senes of 3 4 postmortem examinations per 
formed for cancer found the Ovanes involved n 60 
of which 5$ 3 per cent were metastatic 
The secondarv tumors may be grouped as follows 
a Tumors primary elsewhere in the genital tract 
Aet when a gros th is found m the ovary comnlent 
v ithacarcinoma of the endometrium orendosatp nx 
there is often a particular diffculty in d termmmg 
the actual primary site 

b krukenberg tumors of a pccific histologv an ! 
as a rule primary in some part of the gastro 1 les 
tinal tract 

c \ consid rablc number of glandular me 1 llary 
and diffuse carcino nata This is n t a 11 rccog 
m ed group b cause of the g ncral conccntratnn of 
int rest upon the krukenberg tumor as the typical 
form of metastatic ovarian cancer although hrankl 
has emphasiz d the frequent ab cncc of the charae 
ten tic mucous cell in secondary growths and 
Stuehler and Brandcss found the Krukenberg pa 
thology in only of 27 ovarian tumors that ha l had 
their primary focus in the gall bladder or stomach 
6 Ra e tu os of so ruhal dubi s st I s 
a L t 0 rata Thi group of tumor* has rcccn »J> 
been renewed bv Wolfe in this countrv an! I 
Glvn in England and there seems to be goo! 
evidence that such ty pcs of tumors occur although 
they must be extremely rate 

b Hype tep/r mala Ihi type of tumor has re 
ccntly been carefully studic 1 an I discu s d an! 
probably eliminated as a form of ovarian tumor ty 
Ernest Gly n 

c C/or eptthelto a \ ty pe or/gi ally di use 1 
by Pi k (57) in 1Q04 hich has been croi pi g uj in 
the form of rare case reports ever since 
d U eoLsr ca ctno ta of I riaplrodit \ very 
interesting tyjic upon which there 1 a fairly exten 
sue literature Recent articles hav been writ! n 
bv Meyer (4S 46) and Neumann {48) 
e G anulos cell tu 0 s These arc rare tumors 
including a rclatn ly bmign an ty knov n as the 
oophoroma fofii ularc (It enrer) an f a mahgrnnl 
type the foil culoid carcinoma (v kahl len) The 
tumors though 1 fr quent aj pear to form a lefmt 
morphological group alth ugh th ir r lation to 
cither o urn or follicle 1 much in doubt 

f £ Jotl el m t Thi is a much debate 1 tumor 
about hi h I wing s ms uj by stating that ert 
ic 1 research justil s the c rrent skepticism ' ch 
off likewise appear* dubi us about th e ten 
of this tumo h le Horst on the oth r I an f goes s* 
f r as to dbli gin h a hxmang o cn lothcl ma an 1 
a lymphango-e dith lorn Th r w r n ca.es 
in the p e e t sen s that appeared t r q 11 r 
even suggest the di gno is 

The da ical divi ion into *olu! and ostic 
papillary and glandular tumor we have 
entirclv ubordmated to the cla thcition 
acco ding to the finer cellular morpholo"v 
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because we feel that these \anations in topo 
graphical arrangement hav e a rclatrv cl> minor 
significance often depending onl> on the 
point in the o\ar> of the origin of the tumor 
or the place in the tumor from which micro 
scopic preparations were made True solid 
tumors are extremely rare and seem as a rule 
to be of teratomatous or sarcomatous nature 
but sections that appear to have been cut 
from solid tumors are fairly frequent either 
because the section is made in a region of 
diffuse infiltration from an otherwise papillary 
tumor (Fig 12) or because from compression 
a papillary tumor except in particular regions 
may appear to be solid 

Glandular and papillar> tumors are as a 
rule manifestations of a similar cellular proc 
ess the \anations in form being due to the 
physical condition to which the surrounding 
tissue subjects them and to some extentper 
haps to cell function Papillae are in fact 
formed b> two different methods (1) by the 
simple sprouting of epithelium which carries 
a little connective tissue and blood supply 
with it (see Figs 3 6) or (2) by the formation 
of multiple glands which dilate until the par 
titions rupture the broken ends thus forming 
the projecting papill'e (for example see Tig 

13) 

The former process produces the multiple 
branching papillae of the serous cysts the 
latter the peculiar interlacing structure of the 
pseudomucinous cysts That both processes 
are operative to some extent m both types 
seems to be obvious from a study of the sec 
tions although Meyer (41) in his contnbu 
tion states that the mucinous cysts are only 
pseudopapillary In many tumors one finds 
glandular or tiny cy Stic spaces which are filled 
with mtraglandular papillae and the problem 
of classification on this basis becomes a still 
more difficult one It should be mentioned 
also that a finding of a glandular carcinoma 
of the ovary next to the typical Krunken 
berg tissue should awaken more suspicion of 
the tumor being secondary to a growth out 
side of the ovary than should any other 
histological finding This should be particu 
larly the case if nowhere can any attempt 
at papillary formation be found within the 
glands 


AN VLYSIS OF PRESENT SERIES 
The following classification was made of the 
121 cases m which microscopic sections were 
still available for study and which had ong 
mail} been diagnosed as papillary cystadeno 
ma primary carcinoma and sarcoma The 
first two varieties described below mav per 
haps not rightly belong m this series but are 
included to indicate the errors that may arise 
when papillary cy sts are reported without due 
consideration of the exact meaning of the 
terms employed 

Benign Papillary Tumors 

\ Cysts that are of ln&al origin (4 cases Tig 1) 
In three of these cases the diagnosis of cyst was first 
made by the pathologist the surgeon having been 
under the impression that he was operating upon 
a case of chronic salpingitis Microscopic sections 
however showed cystic spaces with small clublihe 
papilla: growing into them with epithelium closely 
resembling that of the fallopian tubes and with a 
connective tissue as a rule of a hyaline character 
but in places resembling the typical ovarian stroma 
It is probable that these arc not true ovarian cysts 
but are either small areas of hydrosalpinx with rc 
generating epithelium adherent to the ovary or arc 
tubo ovarian cysts formed by the adhesion and rup 
ture of a hydrosalpinx into a follicular cyst and a 
subsequent proliferation of the tubal epithelium to 
line the ovarian component as well 

2 Papillary fibro adenoma (9 cases Fig 2) This 
term has been employed to describe a very early 
type of growth that appears grossly as warty or very 
small papillary or cauliflower like projections 
These growths in our senes occurred in cysts vary 
ing from small unilocular tumors of 3 centimeters m 
diameter to larger cysts of 20 centimeters and were 
found singly limited to one loculus of a multilocular 
tumor or m some cases scattered diffusely over the 
whole lining of a large cy st giving it a granular or 
sanded appearance The fluid content is as a rule 
clear The tumors are nearly always unilateral but 
the opposite ovaiy is often cvstic (55 per cent) 
Microscopically the tumors have the form of large 
blunt or bulbous projections consisting chiefly of 
stroma The connective tissue is occasionally hya 
line but the cedema that tends to appear in the tips 
of the papilla: gives them a myxomatous appearance 
The epithelium as a rule is flat especially in the 
dilated papilla: In other regions there mav be mul 
tiple layers of very fine cells and occasionally little 
papillary projections indicating an approach to the 
group of true papillary cystadenomata Finally the 
papilla may contain a few glands and muscle fibers 
indicating an adenomy omatous origin These tu 
mors have apparently no tendency toward malig 
nancy although one of our patients developed an 
other tumor 8 years later probably in the opposite 
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o\ arv though this has not been proved by operation 
In these cases the growths arc probably to be con 
si fere I as precursors of the papillan cystadcnomata 
in 1 are similar in their pathological status to the 
intracanahcular fibre adenomata of the breast 
3 Papilla y cyst id tomala (21 cases) These 
tumors arc dislingui hed from the pr ceding group 
of the fibro adenomata by their essentially epithelial 
character and from the succeeding group of rarrino 
matabv the perfect regularity of the cellular arrange 
ment and b> the uniform an 1 fully differentiated 
character of the cell thcmsch s win h ma\ how 
ever shov side sanations imong different tumors 
due to differences in the stag or t\ pc of their sccrc 
tor\ functions and to the degree of rapidity of their 
protif ration (hvpcrpfasia) 
a Serais evsts (16 eases) These tumors varied 
from a f \ centimeters to as centimeters in dnmc 
ter but the majority measured about 1 s centimeters 
The gr iter number v ere multitocular but the fluid 
content van d from cl ar through thick, and brown 
to purulent The projections were sometimes vvartv 
as in the previous varietv but frequently formed 
larg papilhrv mis es though it must be stated that 
the most active prolife ation was sometimes found in 
the smallest papillx Sometimes only one small 
loculus of a scry large c\ st v as involved in others a 
large evst might be nearlv filled with a papillary 
gro th springing from a single tins pedicle while 
other evsts possess d wall v hich were uniformly 
shaggv with papilla: Microscopicallv the papillx 
irr multiple branching structur s with little inter 
lacing and were covered \ ith in mvanablv ciliated 
epithelium Two degrees of activity could rather 
c silv b di tingui he 1 one 1 r lativclv inactive 
(I lg 3) the other an c\tr m Iv hvpcrplastic variety 
(tig 4 S) that gave evidence of approaching a car 
anomalous condition In the former the connective 
ti su wasr lativclv abundant the papillx broad and 
simple in structure The celt varied littl in size 
cr often dilate 1 1 little from contained seer tion 
an 1 con tame ) a medium sized oval nucleus and 
onlv an oc asional acidophilie nucleolus Tie hyper 
plait type on the other hand showed multiple fine 
branching papilla; with many fne secondary off 
hoots ind an epithelium made up of tall columnar 
cell v r\ closelv packed tog ther with littl or no 
cvtojlasm and si nl r tall dark nuclei with many 
striking nucf 0I1 Th identification of these vane 
ti 1 important Of the inacti e type of which 
there ere S cas s onlv one was bilateral (another 
ha l hid a pr wous unilateral oophoreclomv) and 
there were no ca es ith implants on the pentoneum 
One pati nt di d of po toperative shock 3 are ah c 
and v ell over 5 v are an 1 the others arc known to 
be vv 11 for a shorter time Of the hvperpla tic van 
cty 3 were bilateral and each of these had implants 
catt red diffusely over the pent neutn or in the 
intestine or omentum one other had ascites an 1 
ext rnal pap lla. on the surface of the cv*t v hue a 
ffth hael external papillx alon In pit of thi> a of 
the patt nts hav h d 14 veare another 6 one 


other 4 and the 3 others arc ah c an 1 veil les. than 
that time 

It thL h\pcrpla-tic tape of papilhrv evst which 
\ e Ixl ci the on in olved in the spectacular re 
ports of regression of carcinomata of the o ar 
folio ing incompl tt operation It shoul ! b*. note l 
that of the 3 patients in \ hom the iblomen was 
close 1 ith the operation undoubt Hv incomplete 
(an 1 » ho hav now U cd 14 veare 6 veare an 1 4 
veare rcspcctivclv) each had not reached the metio 
paus If u r gard thu. tvpe of papilhrv evst 
v ith implants upon th peritoneum as 3 hvpirphsia 
of a peritoneal cndometrio 1 or of i ti sue v ith 
similar functional status the explanation of the 
r grcssion folio ing castration becomes more simpl 
In our entire series v e have no case of a true cancer 
sho ving any sign of spontaneous regression al 
though some pathologists might classifv our hv per 
plastic papillary evsts as carcinoma 

b Psci d titci tour It non (6 cases) Gro slv 
these arc as 1 rule very large tumors although in 
our series the smallest v as 4 centimeters in diameter 
and the largest 40 centimeters Thev v re invari 
ablv unilateral and usually multilocular though one 
chamber usuallv predominated \ltbough in the 
scrou tumors the fluid v as often thick and vlcous 
it to inv anablv so in the pseudomucinous tumors an 1 
is as a rule described as jcllv like The papillx arc 
small and insignificant an I the papilhrv nature may 
often not be Itocovcrel until the pathological ex 
animation Microscopicallv (Fig 13) the p pillx 
show an interlaci g structure indicating their gla 
dular origin The epithelium has a palisade I kc 
appearance with o casional little tufthke pro) c 
lions without connect! c tissue participation 1 1 their 
growth The c IIs arc filled v ith cfcar mucus 
throughout their di tal t thirds whtl the nucl 1 
he flattcnc I at the bis s Cilia are never found Of 
the 6 cases in thi group 2 ar alive an I well 5 veare 
1 for a shorter tim and a have been lost Th re 1 
of course no reason to exp et late de lopm nts t 
thi tvpe beyond the r mote danger of the formati n 
of a pseudomvxoma pent n 1 

The summarv of the 21 cas f papillan evsta 1 
c noma 0/ muccu and sero s types is therefore a 
folio s 


Incompl t fem 1 f gr th 
\ tes 

Ope t d th 
II ths f m t currc t <1 'c 
Ke rr es 
ho t 

Me r5> re 
M 0 r 3 years 
M u d J> re 


a 

8 


M VLIGNANT TUMORS 

I he 8S remaining tumor were malignant 
all being carcinomata except ca eswhichv ere 
sarcomata In cla ifwng thtrec tumor we 
ha\e attempted to follow the cu tomarv dot 
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Tig 1 Papillae of possible tubal origin winch were 
adjacent to the ovarian tissue simulated a c> tadenoma 


sion into degrees of malignancy This has 
been possible in the more common mucous and 
serous tumors but we ha\e been obliged to 
add a miscellaneous group unclassified m re 
& ard to degree of malignancy This group 
contains those tumors in which there is a 
question as regards the primary point of origin 
or which are too rare to justify any subdivi 
sions 

Probably because in o\anan carcinoma we 
are dealing with adenoid and not epidermoid 
types we found G reenough s ( 1) method of 
classification somewhat more useful than 
Broders (6 7) although the two s> stems are 
m realit> mutually complementary The 
three chief points upon which the estimation 
of malignancy depends are as follows 

1 Loss of adult structural form which 
Greenough describes as the loss of the adeno 
matous arrangement of tumor cells around an 
open space and which can be translated into 
the pathology of our papillary tumors as the 



Tig 2 Papillary fbro adenoma low po\ er I he 
epithelium is composed of \er> mall cells the stroma of 
dense but in places of ccdematous fibrous tissue 


development of a multiple or irregular ar 
rangement of the epithelial cells m relation to 
the connective tissue stem of the papilla 
* The loss of evidence of adult functional 
capacity this capacity being e\ idenced in the 
ovarian neoplasms by the dilatation of the 
cells with mucous secretion in the pseudo 
mucinous tumors and by the presence of clear 
areas in the cytoplasm and the presence of 
cilia in the serous tumors 
j Nuclear changes by which is meant 
hyperchromatism irregular and frequent mi 
tosis and variations in form and size 
Greenough divided the tumors into high 
medium and low malignancy upon a more or 
less general appreciation of the status of the 
tumors on the basis of these three factors 
while Broders based his classification upon the 
percentage of undifferentiated elements found 
The latter method seemed entirely inappli 
cable in these ov anan tumors because all of the 
cells in any given section appeared to have 
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1 1\ mild ti ipproxim itcla the amc decree 
<t niihgnuii\ and to be entircU unda ill 
tbit »n iht b i is of a mathomaticalK tiled 
peruntage of undifTtrcntiatid ctll 

Out pirtieuhr point stre cd b\ Brodcr 
i)ni ign ol mih^mnci wa the rtlativc 
trequema o| tilt one e\cd tell i>\ which 
tirni ht It ignated tell with large dark 
tumn„ nut It oh In tht o\amn tumor i 
l irgt pmk t mung nutlcolu hid improved 
u i t trikuv. It lturt t\tn before our di 
i urv ot Hrodtr ditu ion of it Ihi true 
turi tint l to u how t\ tr to hi\ t to do with 
ripiditx l prriifintion nthtr than with tht 
I ^rtt nt un lifferentiation btt iu t it w i 
f mid in nnm tt tht npuilv growing btnign 
pipdlirt t\ t i wt.ll a in tht mort mahg 
mnt tumor but wi u/unale-' tnkmg lind 
uu in tht extremch undifTtrtntiatcti tumor 
it t. ridt III thit wt haxt omt rci on to 
btlitvt irt m rt low ^rowm^ thin l radt II 



1 ht tmpli t po lblc s\ tem of cla itici 
tion < f adcnonutou md pipdlonntou tu 
mor ttm to bt is follow 

( radt I lumor in which the adult true 
turd form i tlmost inn crsalls maintained 
ami in which malignant \ is indicated onl\ In 
moderate nuclear chingt or b\ occi lonal 
ni ill areas of lo sin the adult arran ement of 
cell m relation to lumen or bi tmtnt mtm 
brane lhi i the ad t nnm i mah„num tape 
l ride II lumor which art trikinjt 
mdi„nant in their lo of adult trmtural 
I irm but w hu h nt m i ll\ in omt pt itt h n\ 
some glandular irran iment or it tquital nt 
papill tr\ form 

trade III lum r in which glandular < r 
other adult form urcr occur DitTu t car 
cm rnn 

I hi cla iticition i ha cd pnmarib iijun 
the tir t cnterion of malign int\ nam Iv uj n 
pnliritv Since the gl in hilar arrang mtnl i 




1 1 3 I apillary erou cystad noma Hyp rpl stic 1 1„ 6 Papillary scr uscystaden carcin ma C ad I 

ty| e 1 w p vcr Multiple li e Inn hin papilR and I-mv pow r Mai gnancy i early a t< lealm st in d ulil 
high c lumnar epithelium Multipl peritoneal implants Recent case doin„ well 
and a cites Patient al e and v ell fter 14 year 


also an index of cell function it was logical 
that the disappearance of intracellular cm 
dcncc of adult secretory function should be 
found to run parallel with the disappearance 
of the secreting forms of cellular arrangement 

I he third criterion namelj nuclear irregular 
itv which we feci should perhaps not be con 
sidered as a sign of loss of differentiation but 
of some entirely new fictor connected with 
rapidity of proliferation did not parallel these 
losses of adult form and function but was more 
marked in our Group II than in Group III 

( I ADF I — CVRCINOMV — TWENTY SIN. CASES 

Sul front 1 Serous pifitllan carcinoma (t ciscs 
I 4, 6 111(17) The c\ sts in these cases were slightly 
smaller than those m the previous benign vanct\ 
averaging about 10 centimeters in diameter In 5 
cises the evsts were bilateral m 3 unilateral in 3 
previous operations had been done and the opposite 
ovarv removed and in 1 the condition of the other 
ovirv was undetermined The pipilhn masses as 
a rule mark filled the evst and m 2 cases had the 


form of external papillomata Tour patients showed 
peritoneal metastasis Microscopically there were 
two somewhat distinct types One showed pen 
toneal papill e lined with rather regular single or 
double tiers of cells with oval slightly vesicular 
nuclei The other in which fell the external papil 
lomata and two small intracystic growths showed 
cauliflower like clumps of papilla: Idled with small 
glandular spaces and lined with a single layer of 
epithelial cells with tiny round dark nuclei In 
most of these tumors ciliated cells could be found 
with sufficient search and the oil immersion lens 
In this group 3 patients died from operation 3 from 
a recurrence of the disease y 3 and 3/ years after 
opention rispectnck 1 patient is aljve and well 
after8 years 1 for 4 years 3 are alive and well for 
a period less than 3 years and 1 is lost The patient 
alive for 4 years had a resection of an omental metas 
tasis as well as a bilateral oophorectomy 
Sul group Ghnduhr circuwma (6 cises Fig 
8) These tumors are of somewhat doubtful origin 
but mav be merely a morphological variety of the 
serous cysts Five of these tumors were unilateral 
and consi ted of definite cysts iveraging 15 centi 
meters in diam ter Of these 4 showed peritoneal 
implants 1 he papill e consisted of polypoid or 
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10 \ ly, 10U rig n 

Ti io\ Papillary cystadcn carcinoma Grade III attempts at papillary structure in places Patient died in 

Ia w power Small comparatively uniform cells I aint 9 months 

attempts at papillary structure in places I atient diel in Ii 11 Slid carcinoma Crade IN Hi h power 
9 months Small relati\ely uniform cell No attempts at glandular 

1 it oil Papillary c> stadenocarcinoma Grade III or papillary formation Patient died of recurrence in ( 

Hi h power Small comparatively uniform cells Taint months 


granular masses The tumors were usually multiloc 
ular the fluid content being as a rule too cloudy with 
debris to permit identification Microscopically the 
tumor consisted of immense hypertrophic glands and 
papillae covered with thick bands of a similar hyper 
trophic epithelium This epithelium was composed 
of large cylindrical or oval nuclei closely packed in 
together uniform Ml size and shape but showing 
manv mitoses and intensely stained nucleoli Tour 
of these c ises are dead of the disease and one lost 
the one lost being the only one without peritoneal 
implantations 

Ihe sixth case occurred in a very young woman 
and consisted of tiny warty cystic growths in both 
ovaries these tumors showing on section a small 
glandular carcinoma with large polygonal cells and 
round nuclei quite different in structure from the 
polypoid glandular carcinoma noted above The 
patient was treated by removal of one ovary and 
partial resection of the other and she was alive and 
well 2 vears after the operation when she died of an 
intercurrent infection 

Subgroup j Mucous carcinoma (y cases Fig 14) 
1 hese were all large cysts all unilateral (except one 
case in which the patient had had a previous opera 
tion) all filled with a glairy or gelatinous or mucoid 
substance but now showing in contrast to the pseu 
domucinous evstadenomata definite cauliflower and 
fungating masses projecting into the cysts Onlv 
one that which had been previously operated upon 
showed peritoneal implantation Microscopically 
these tumors present the same delicate feathery 


interlacing forms as the benign mucous cysts but 
the cells were larger and the nuclei more vesicular 
and small solid clumps with evidence of loss in 
polaritv occurred in places In some tumors the 
secretion of mucous had been so tremendous as to 



1 ig i Invading cell of a papillary c> taden car 
cinoma Hi h power Illu tratinf. a p sible err r in tie 
diagnosis of olid tumors 
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• i 15 I eul mucin us c> laden carcinoma Cride 
II High power 1 U te denc> to form large olid ma e 
>t cell 1 hown I atient alive with recurrence after 3 
> ars 

I 4, 6 P eudomucinous cvstaden carcinoma Trade 

II III h power 1 he papillary structure faintly suggested 

centimeters in dnmeter In 13 patients the c\sts 
were bilateral in 2 unilateral and in 1 the opposite 
ovary had previously been removed Of the 16 cases 
15 had either ascites or implants although in two of 
these the implants were restricted to the uterus or 
tubes Microscopically the tissue consisted of 
masses of cells in multiple tters upon the papilla: 
yvith only here and there a sign of orientation as 
indicated by the perpendicular row of basement 
cells or rarely as a segment of a papilla covered by a 
single regularly arranged row of cells The cells 
themselves were large polygonal structures with 
plenty of cytoplasm rather definite cell boundaries 
v\ith large vesicular nuclei granular peripheral 
chromatin and a large central pink staining nucle 
olus One patient died from operation 12 died of the 
di case on an average of 5 / months after the opera 
tion 1 had a recurrence and 2 arc so far free from 
recurrence but have not vet reached the two vear 
interv al 

Subgroup Glandul ir carcinoma (6 cases) I here 
1 a definite possibility that some of these tumors 
tesenbed below especially among the more ad 
vaneed cases with multiple implants mav be pn 
marv elsewhere than in the ovary The tumors were 
about the same size as in the papillary cysts were 
bilateral in 5 cases and unilateral in one The five 
bilateral cases all showed multiple peritoneal im 
plants Microscopically the cell were for the most 
part similar in morphology to those of the papillary 
croup but w re arranged in the form of glands with 


I ut mucu ecreti n in cell indicat s a pa tial cliff renti 
ati n I atient di d 2 m th after op riti n 

I S Tollicul id cancer lo po ver Ih glan 1 like 
pace ar urrounded w th multilayere 11 and c f c II th t 
can al o I e een invadin 0 the tr ma I atient alive an 1 
well years after operation 
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Iig 17 Pe domyxoma pent nti Tr le I Mu 
c u carcin a L pov er I inv cv t like par b ) 
\ ith m cu p d c g tp th 1 um n a nnectiv t ic 
fll I witl muc 1 a a Ca e m te 1 t rtt 
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small intragl n lul r pa} fix 1 hcsc appear to be 
luite simih in rigm to the papilhrv tumors but m 
2 as thi ghn 1 ere compo ed of smaller cell 
an 1 re m eh cc ner in contour a hich sugg ste 1 
thi being f lit! rent origin 1 hese 6 patients are 
all 1 1 

''tig t p t Iff c its iranona( ass Figs 15 
t > \t th stag of hi! rcntiation r ached in 
< nk II th mu ou tumors have 1 come rather 
lit! ult to r ognize an I mi takes ma have been 
1 It in th ir 1 sification in thi article Withspc 

I tai ( mu 1 carmi ) id ntification should be 
|h> ibl 1 1 \ ^ HO Neumann 51) and 1 a pro 

lur hi hshoullb cam d out for the proper diag 
f th turn rs In 3 of ths patients the c\ t 

r unilat ral an 1 in 2 bilateral In 3 thcr w r 
lire pento al gro ths Micro copicallv the 

II t r I rg tl pale or non staining ectoplasm 
t li it 11 boun lams larg round nud 1 occa 

1 all lighth ompr sse 1 Ihc arrangement \ as 
I v tolar gl ndula or pantilarv Of these five pa 
I nt ar 1 a 1 from the. di cas t 1 lost 1 is 
lit ith r urrtnc at 3 tears and 1 is alive and 

II t , % r 

Si Ig ip 4 C ll da tno a ( ? ca es) It is 
j ill that thi tape should be included under the 
I v iou mucous g up an l also that at 1 ast one of 
ih th mac be m tastatic In thi particular case 
th ol n as 11 as the ovarc as invoiced but the 
j ti nt was a girl of 21 ho had never menstruated 
In the other ascs there i ere large evsts each o cr 
to ntim tors in diameter with onlc small areas of 
a inoma in their all Onlc 1 of the 3 cases was 
111 t ril but sho d growths on tht peritoneum 
Ih pathologc was ol two did rent types In one 
tilt is of the 21 ctar old g rl there as a tjpical 

11 ll ar inoma of the intestinal tv pc ith large 
1 tUular t Id into \ hich irregular proj etions o( 
1 iblc r g ncratmg epithelial cell were growing 

I thi the tepi there c rc multiple gland filed 
cith mu us with the lining cells d squamalmg into 

II m Ih lesquamating cells often showed a signet 
ring! rmando ca was associated uth a pseudo 

1 u 1 u t Ml 3 pati nts are dead 1 from the 
I ration 

Of the to t\ es the end rt ults in Group II 
trt 


1 »J 1 t ik t 

Operat I th 
l> l t t 

l) tt I Ui 

1 »st 

\l a 1 fisc 

\l d w 11 3 

\1 a d 11 I 3 rs 

\ ag K ! th m th 


( RVDE HI — f \Rl INOM \ 

In tlu grouj th r 1 no c tig of adult llular 
arr ng m nt n 1 s gn of epith lial fun ti n hav 


li appeared In sj itc of thi nucl ar irregul nt\ 
has not mcrea td at a rat proportional ith the 1 
of differentiation an 1 cons quentlv th ugh th \ 
the least diff rcntiated group it aj pcan to be n t 
nccessanlc the mo t malignant In a few of these 
tumors th r is a marked he pcrcbroraali m an} 
other nuclear signs of anapla 1a but in the m jont\ 
th cell arc small uniform in sue do 1\ packe 1 
together \ ith almo t ab ent ectoplasm h cell bot 
ders an l tine oval nuclei with 1 ttl d t ngui hall 
mtranud ar tructur On ac ount of the comjl | 
abs nc of diff rcntiation hi t g n tic picul li 
on a morphological ground 1 futi! and o th 
clas it catio on the basi of mucous and s r a 
t\pi must be di continued 1 os ibl\ on ace nt f 
thi suppr ion of tht sicretorc function mam f 
the 1 tumors arc entir lj soli 1 or at 1 a t 1 | artl 
ccstic 

ij bgrottp 1 1 aptllo % am 10 2 (1 as 1 1^ 

10) These ar cjsticand oh 1 tumors c rcingfrom 
S to 20 centimeters in diameter In 6 th cc ts r 
bilateral in 2 pre ious ovarian operations had bten 
done in 2 the enact distribution \ as u letcrmin 
abl an 1 in 2 the ccsts i re unilateral Nin sho i 1 
peritoneal implants in 1 the matter of implants a 
questionable and 2 \ cr fr e fr m lmj fant 
Ml roscopicalh the section const ts of immcn c 

aguel) def ned japillarv mas cs 1 ith th cill a) 
her nt to the stem in the form of imm ns graj 1 kr 
clusters In man) regions the papillarc structun is 
lost and onlc irccgular sheets of c 11 r ma n Th 
c 11 sho little structure c ccpt the small roun 1 or 
0 al relaticch umformh staining nucl 1 Of th 12 
cases pat ent d c 1 immediate!) after the o[ ratlin 
S more died on an average of 14 month after the 
operation 2 arc all e 1 ith r curr nee 2 ar lost 1 u 
alive an 1 ell und r 3 ccars and 11s ale an 1 I) 
for 4 ccars The latter was 0 of th u lal ral 
tumor cases 

St bg oup Solid ta c 10 a v tl I gla d I 
papillary struclu e (4 cases I ig ti) In thi grouj 
probabl) belong the cmbr)° n: >l tumors fount pn 
dominantl) in >oung ora n On of our jati nt 

as 16 >cars of age V Uagnosi ofs rcoma asco 
sidcred in 3 of the 4 cases In 3 cases an 1 | rhajs 
4 the c>sts \ rc unilateral The tumors cr r In 
tied small the large t 13 ccntim ters in dtam ter 
an 1 th rc wer no cases c ith peritoneal imj lints 
tions Micro copicalh the tumors 1 ted t 
round hffuselv gro ing cell of rdal c 1' u if rm 
appearance an I without r markabf mit is rft per 
chromati m One pati nt 1 li mg n d 11 5 ' •»« 
11 al cc with recurrence at 13 mo ths 1 1 c 1 at j 
mo ths a d 1 at about 6 month I fa n n ti M5O 
find solid tumors a trill 1 s li bf to r curr 
tha th pap llar> anetc 

\ summarv of the end result which 
found m tht 16 ca.t included in ( rade III 
shows the following 
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c 

Incomplete operation 9 

Operative deaths 1 

Deaths or recurrence from disca c 10 

I ost 

Ahv c and vv ell 5 > cars I 

\hv e and well 3 to 5 years : 

Ahv e and well under 3 jears t 

\\ erage time of death in months 13 

On the whole both pathologically and chmcillv 
this group seems a little less malignant than the 
more differentiated but also more lrreguhrlj grow 
ing carcinomata of Group II 

MISCELL VSEOUS 

I he miscellaneous group includes the fol 
lowing 

1 Adenomatous tumors of the ovary asso 
ciated with tumors arising elsewhere in the 
genital tract (a) carcinoma of fundus and 
ovary (b) carcinoma of tube and ovary (c) 
carcinoma of cerv ix and o\ ary 

Rare epithelial tumors (a) folhculoid 
(b) squamous carcinoma of dermoid (c) car 
cinoma of c>st of Morgan! 

3 Rrunkenberg 

4 Sarcoma 

a Carctnonta oj fundus and 0 arv Novak 
(54) has recently published a study of the 
combination of o\ anan and uterine carcinoma 
which occurred in 7 of 147 cases of carcinoma 
of the fundus In the present senes combined 
carcinoma of ovary and fundus occurred m 5 
of 86 cases of carcinoma of the o\ ary It was 
Novak s belief that coincident carcinoma of 
o\ary and fundus was nearly always primary 
in the fundus and spread to the ovary through 
the ly mphatics w hich resulted in the grow th 
appearing m the ovary as an inv asion from the 
center outward Sampson (65) believes in a 
transtubal implantation on the ovarian sur 
face of a primary fundus carcinoma The sub 
ject has a considerable German literature 
which has recently been discussed by Burck 
hard (8) Lymphatic spread should theoreti 
cally be simpler from the uterus to the ovary 
than the reverse and the majority of writers 
seem to favor the fundus as the usual primary 
although nearly all admit the possibility of 
either organ producing at times the original 
of the coincident tumors The possibility of 
the spontaneous independent incidence of two 
tumors should not be entirely discarded The 


argument in fav or of the truth of this mode of 
origin may be arranged as follows 

1 Ovarian tumors have a predilection for carl) 
if not simultaneous involvement of both sides and 
this is especially true of the type that resembles 
uterine carcinoma It may be argued that in bi 
lateral ovarian growths the tumors arc pnmarj in 
onlv one ovarv but the simultaneous formation of 
multiple papillomata over a large area of the inner 
surface of a cyst or in several separate loculi of the 
evst can hardly be denied 

Ovarian carcinoma may arise from endometrial 
growths in the ovary practically identical with the 
uterine mucosa or if from the germinal epithelium 
from a genetically rather closely related structure 

3 Ovarian endometnomata are known to respond 
in a way similar to the uterine mucosa to the stimuli 
of menstruation pregnancy and menopause If the 
unknown stimulus to the production of cancer can 
produce multiple growths simultaneously in two 
ovaries it is distinctly a possibility that it mav also 
produce similar growths in a third location of the 
similarly functioning tissue 

In our series of combined ovarian and fun 
dus carcinoma the ovarian tumor was bilat 
eral in 3 cases and unilateral in 2 cases Con 
trary to Nov ak s findings that most of the 
ovaries in these cases of combined tumors 
were smooth relatively small firm structures 
all of the ovarian tumors in this senes were 
definite papillary cysts no case being without 
a cyst at least 10 centimeters in diameter and 
one was as large as 20 centimeters The rec 
ords on the distribution of the papillary 
growths m the fundus and in the cysts are 
unfortunately somewhat vague and the gross 
specimens were not available for a new study 
All of the cysts were however multilocular 
and the papillx were internal and numerous 
Apparently in all the uteri carcinoma was 
universal except in one case in which it was 
limited to one horn on the side opposite the 
involved ovary Microscopically the mor 
phology followed rather closely the structure 
described under Grades I and II of the serous 
cysts already described In one tumor the 
fundus slides are lacking In one the tumors 
are identical in appearance in ovary and endo 
metnum and of the Grade I tvpe In the 
three remaining cases the ovarian growth is 
definitely of a more malignant type than in 
the other Of these 5 cases 2 patients are 
dead the others are well but still under the 3 
y ear period 
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b Ca cinona 0} t be and crary ( easts) Thu 
combination offers a somewhat similar problem 
D«r cases inchi Je only those in which there was 
an extensive involvement of the endo alpmx and 
does not include tho c with morel} serosal implants 
In the more recent case of the two there were large 
bilateral unruptured papillary ovarian cysts and 
both tubes v ere dilat d to a diameter of 4 ccnti 
meters an 1 uniform!) tilled with papillary material 
The gross d scnption of the other is a verj old one 
and is not complete Microscopical!) the tissue u 
similar to that of the ov man carcinoma of Grade II 
except that the cells are perhaps somewhat smaller 
One patient is dca 1 the other lost 

c Ca ct toma f ccntx a J erary ( r case) Thi 
case developed a bilateral pap llarv C)stadenoma of 
the ovarv 3 )cars after radiation of the cervix for 
epidermoid carcinoma In one loculus of the papil 
larv c)St was loun I what appeare 1 to be a metas 
tasu of a squamous carcinoma Thcr are a few 
cases reported of do olopment of ovarian tumors 
after radiation (Grosse 2 Vogt 76) This case 
lied 1 ' years after the pcration for the c\$t 
Trankl (15) has reported 3 similar cases of papdlar) 
adenocarcinoma of ovar) w ith squamous carcinoma 
of cervix 

K pilhchal tumors a F the loid ca cino no 
(icae I ig 18) Thi consi ted of a multic)stic and 
solid unilateral ovarian tumor in a girl of )ears 
whose menstruation had alwavs been irregular but 
had entir 1> ceased vear before the operation 
Microscopi ally the ti sue showed numerous round 
spaces surrounded by multiple layers of peculiar 
small round cells and an 0 amn stroma invaded 
diffusely b) the sime type of cells \lthough these 
tumors are rather unusual there 1 a ycr> extensive 
li t of case reports mostl> in German of similar and 
supposedly allied types (Neumann 49 50 Blau 
3 Schiffmann 6 q Xrompcchcr 31 Robinson 
63) The present case 1 peculiar in that the major 
it) of the others ha\e occurred in women y ho arc 
past the mcnopau e an 1 are accompanied b) a re 
turn of the me ses rather than b> their cessation 
The case just Ic cribcd 1 ah e and well nearly 3 
years postoporali 

b Sqtn tons arctnona of de id cyst ( cas s) 
In both of these ses there ere unilateral dermoid 
c\ sts w ith hair ami in each case there were peritoneal 
mctasta.cs Micro copically the malignant areas 
showed invadi g mas ca of large undifferentiated 
ells with only here and there evidence of their 
squamous origin Both patients died ithin 3 
month Ncuhau er (47) reported a collection of 35 
such case* ( 6 operable) of which only 3 could be 
const lerc 1 cured e en oy er a short period 
c Cat 1 wofa y t of Morgagni (/ nst) Thi is 
a \ery old case and the reports are yer meager 
Gro lv the tumor consi ted of a sm II cauliflower 
growth into a c M of Morg3gni Microscopically 
tl e ti ue consi ts of fibrous ti ue w ith small dump 
of large round malignant cells The ultimate fate 
of this patient 1 unknown 


3 Kruhenbe % tumors ( cases) The peculiar 
structure of these tumors has attracted an immeme 
amount of attention since their original description 
in 1S96 The subject has b en widely diiCuvse 1 an 5 
reviewed in this country by Stone (73) and Maj r 
(38) in England by Shaw ( 1) and m Germany b\ 
hrankl(i5) and bv a host of others Histologically 
the tumor consi ts of a dense almost sircornatoi.s 
fibrous ti sue invaded by mucus producing epi 
thelial all that ha\ e often a signet nng form due to 
the dilatation of cells with mucus and the comprrs 
sion of the nucleus This tumor can theoretical! be 
produced by the reaction of the ovarian stroma to a 
malignant invasion of mucou epithelial cells from 
any source The tumors arc consequently consi lerc 1 
to be a a rule secondary to a primary carcinoma of 
the intestinal tract or gall bladder but the- existence 
of primary ovarian Krukcnberg tumors can be ex 
plained by the diffuse growth of mucus cell from an 
ovarian pseudomucinous carcinoma through ovarian 
stroma Neumann (51) has in fact publi hed in 
great d tail the report of such a case In spite of 
the fact that these two cases were originally classed 
as ovarian growths both were almost certainly 
secondary one patient having had a gait blad ler 
operation of unknown nature 2 years previously 
and the other showing some gastric invof ement at 
the time of the operation In each case there v ere 
bilateral ovarian tumors ascites and multiple pen 
toncal gro ths The hi tology v as quite typical 
although signet ring form cre diffcult to fnd m 
one of the cases In both of these casts it was not 
possible to operate and the patients promptly 
died 

4 S rcotna ( cas ) One of these cases was a 
spindle cell sarcoma in the wall of an imm n c 0 ar 
lan cyst v hich was not recognized at the time of the 
operation and recurred in the form of a similar sar 
comatous cyst m the opposite ovary 1 year later 
\Ithough there was no evidence at the later lapa 
rotomy of extension beyond the ovary the patient 
died from this second operation The oth r patient 
presented an immense solid and c stic unilateral 
tumor ith omental and uteri ie nodules The his 
tology showed round cells in places in other regions 
there were cell resembling smooth muscl fibers 
This patient is all c rearl) 4 years since the opera 
tion but she has had s gns of a recurrence for at least 
2 years 


Although of little significance since they 
represent such a mixed group the end results 
for the 16 cases of the mi celhneou tumors 
are as follows 
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TABLE I— COMPLETE SUMMAP\ OF TESULTS 
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II 

8 

0 

3 

0 

0 

I 

0 

0 

4 

2 

2 

2 

2 

Total papillary evstad 

45 

29 

0 

16 

0 

% 

I 

0 

1 

14 

4 

17 

7 

5 

Carcinoma Grade I 

6 

13 

2 

5 

6 

3 

10 

1 

1 

I 
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4 

7 
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30 
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END TESULTS Or TREATMENT 

Primary mortality In the entire series of 
139 cases there was a primary operate e mor 
tality of 8 6 per cent which can be divided into 
a rate of 2 per cent for the relativ ely benign 
tumors (fibro adenoma and papillary cystnde 
noma) and 11 8 per cent for the dcfimtel> 
malignant cases The latter figure is not high 
considering the desperate character of many 
of the operations Other writers ha\e pub 
lished their primary mortality statistics as 
follows Mayfield (39) 5 per cent Norris and 
Vogt ( 5 )S 2 P er cent Stuebler and Brandcss 
(75) 11 4 per cent Schaefer (67) 17 1 per 
cent Byron and Berkoff (9) 20 0 per cent 
I hese figures are of course closely related to 
the surgeons conception of his duty toward 
the almost hopeless case m which the ad 
\ inability of attempting an extensiv e operation 
is debatable 

Late results The pathologically reviewed 
group in this series of malignant and semi 
malignant tumors (the latter exclusiv e of papil 


lary fibro adenomata and cysts of possibly 
tubal origin) comprises 109 cases of which 62 
are known to be dead from the operation or 
the disease or to ha\ e had a recurrence one 
has died from an intercurrent infection 11 
are lost 10 ha\e lived over 5 years (9 per 
cent) 5 more ov er 3 > ears (4 6 per cent) and 
20 (18 3 per cent) are alive and well from 6 
months to 3 years Thus in all 32 per cent 
may be included in the group with a fair prog 
nosis Of the cases of true carcinoma (in 
eluding 10 cases possibly secondary ) there were 
86 cases of which 59 are dead or have had a 
recurrence of the cancer one has died from 
intercurrent infection 9 are lost 2 cases have 
remained w ell 5 > ears 3 for 3 y ears and 1 2 
for a shorter period Thus of the malignant 
group s 8 per cent have passed 3 y cars and 
13 9 per cent more are free from recurrence at 
least 6 months after operation so that in all 
19 7 per cent hav e a fair prognosis although 
only 2 out of 86 have actually passed the 
5 y ear mark 
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Stitcd in different terms — of the , i cases of 
papillarv castadcnoma and carcinoma oper 
ated upon o\er 3 vears ago 15 are living 9 
lo t and 4^ dead (ab olutc percentage of 3 
\ car cures j 1 per cent percentage of cures 
among traced ca c 4 per cent) Of the 3 S 
ciscs of true carcinoma treated at least 3 
vear ago 4, arc dead 7 arc lost and 3 are 
ali\c and well (ab olute percentage of 3 3 car 
cures fa 3 per cent percentage of 3 > ear cures 
among traced eases 9 fa per cent) 

A detailed summarj of the results 1 gi\ cn 
in I tblc I 

The e rt ults arc to be compared with those 
of the follow ing 

1 N r 1 m 1 \ gt ($2) of th Inivcrsitv Hospi 
1 I I hil 1 l[hn r \ rt l 3 si r cent aha in a 

r of 56 i is s in which a t mplet r cor 1 e 1 ted 

0 r 3 \ rs 

Bar n in I IkrkofT ( 1) of the Woman s Ho pi 
tal \ 1 \ jrk r ported 12 f 82 cas s ( 14 5 per 
tit) hung 6 months to 0 c rs hich 1 nuitc com 

1 arabl ith the ig 7 pi cent r port d in the pres nt 
n ah 6 m th to 8 ars 

3 Waafi II 130) of the Miao Clinic r portt I a 

sin s of 100 s of | apillara castadcnoma of 

hi h v) r I 1 23 lost and 38 liung Upossibla 

ith r iu r ) at an a\ rage of jears after the 
p r ti 

4 ( Iman ( 10) of Bo ton reporte 1 5 cas s of h 

f milignant pent nitis of ovarian origin 
th t h I r maim I til 0 r 1 ng pi no Is and added 
mor ci es from a sen s of 41 patients operat 1 
upon at th M u husitts General Hospital for 
cirunoma f th o ar\ with m tasta 1 who ha 1 
li\c l at 1 t 4 ars 1 he exact pnhologj of these 
tumors is not d 1 nitcH l scribed an 1 scicral 
n t I a oil 1 1 in tape might hate b cn pseudo 
mj oma 

5 1 fa c ti 1 i<; 6 ) fk.il note 1 after 4 a ears 
a r urnnee in 74 |xr cent f th cases (S3 3 per 
cent for papill ir\ ar inoma and 66 per c nt for the 
n n pa| illari ) I ut s ibl to r port a rate of on!\ 
14 64 pt r nt s ar nr s 

6 G 1 ckti r ( ) of Leipzig reporte 1 that 29 per 

c nt of the a 1 htch ere observe I 5 \cars were 
fr 1 of r curr 

Doid l n 1 ) of Mum h f und 10 of 

pat nts all but nh 6 h 1 pa l 5 > ars 

s Scha f r (6 ) f Imaersita Clime B rl n rt 
ported 1 14 per nt f 5 t io-\carcuns among o 
eves of pr man ar inoma in a hich opi ratio a a 
att mpte 1 but a al lut percentag of 13 1 
g Stu bl r n 1 Bran 1 (7^) of I uebmg n foun 1 

4 5 per c nt f i a 1 lia an 1 aaell oa r 3 a an 
an »nt raal hi 1 th a onsi 1 r 1 sufici nt si e 
in their exper n | racticalla all r currc c took 
j lace a ithin that time 


Studies of ana con ulerablc number of ca n 
treated with operation and radiation or ratha 
tion alone arc infrequent but one or two re 
ports indicate a delmite improacmcnt when 
the e method irccmploacd 

10 Strassmann (74) of Berlin nportcl 32 ca 
of oaanan carcinoma treated ba operation aton of 
hich onla 2 coul 1 be foun 1 ah 1 after 1 acar wh 1c 
of o eases rcccia ing postoperative radiation 10 ha 1 
jasscd2acars an 1 2 ere ell over 6 jears 
rr 11 sman (25) of Stockholm r portc 1 detail f 
results as folio s on eases treated ba radiation u u 
alia intrauterine or intraaagiml ra hum an 1 es 
ternal \ raj Of 13 inopcrabl eases 2 were abac 1 
aear of 14 recurrent eases 2 ere alive 2 acars of 15 
eases 1 complctclj operated upon 2 acars prcai uslv 
40 per c nt ere alive and of 7 similar eases 429 
percent were still ah c after 5 acars f nalla foil n 
mg complete operation 66 7 per cent 1 ere aha 2 
\ears and of 5 eases treated 5 jears before 4 were 
still ah c Hejman as ell as Strassmann empha 
sizes the remo al of as much f the tumor as pos 
sib! before radiation 

It will be seen that the percentage of definite 
cures varies from clo c to zero to about 40 per 
cent a variation which it seems must be due 
m part at least to the exact pathological tjpes 
admitted b\ the pathologist to the categorv 
of mahgnanc) It should be noted that in the 
Toosev elt senes onl> 39 per cent of the definite 
carcinomata w ere limited c\ cn to the ov anes 
tube and uterus and as this repre ents prac 
ticallj the entire group from which surgical 
cure maj be hoped for it seems probable 
that the reports of oa cr 30 per cent must be 
based on a slightlv different classification 
1 he histological borderline betw ccn some pap 
lllarv cjstadenomata and the carl> carcmo 
mats is a en a ague and since these arc the 
ca es from a\ hich recoacncs arc likcla to occur 
the hifting of a few eases one wa> or the other 
according to the per onal attitude of the pa 
thologi t mav greatla weight the end results 
for better or for wor c 

PROGNOSIS 

The problem of progno 1 roai be ap 
proached from cacral angles 

I llislolo^\ Thi studa indicates the fol 
low in" points 

1 I he imple>t tapes of epithelial new 
growths fibro adenoma and the less active 
type of papillara evstadenoma never show 
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metastasis or implantations and arc always 
benign although a similar growth maj later 
develop in the opposite o\ ary T urthermore 
it seems probable that if not removed the 
papillary cystadenoma may at times go 
through a series of changes m form until the) 
develop malignant qualities 

There is a h> perplastic t) pe of papillar) 
cystadenoma easil) confused with carcinoma 
that occasionall) causes multiple implanta 
tions on the peritoneum which however the 
pathologist can assert will probabl) regress 
after bilateral oophorectom) In this t> pe the 
histolog) is the essential point in prognosis 

3 Once the diagnosis of carcinoma has 
been established beyond a doubt the ultimate 
fate of the patient depends little upon his 
tological degrees of malignancy for as soon as 
the growth has extended beyond the pelvic 
organs uniformly bad results are obtained sur 
gically m all varieties In two points how 
ever the histology conforms with the clinical 
measures of malignancy In the first place 
the duration of life appeared to be somewhat 
influenced by histological structure the aver 
age time from operation to death being for 
Grade I 21 months for Grade II 5 1 / n onths 
and for Grade III 13 months Second the 
histological degree of malignancy was some 
what proportional to the stage of gross exten 
sion of the disease as indicated by the follow 
ing table which shows the percentage of cases 
in each grade in which the tumor process had 
extended beyond the ovary 

r t 

Papillary c> stadenomata 13 

C rade I carcinoma 34 

Grade II carcinoma 83 

Grade III carcinoma 64 

Miscellaneous carcinoma 81 

Total for all carcinoma 73 

It should be noted that here as elsewhere 
Grade III (completely undifferentiated func 
tionally) shows slightly less malignancy than 
Grade II with its greater nuclear irregularities 

II Gross distribution m relation to prog 
nosis m the malignant cases (cxclusi c of papil 
lar\ c\stadenoma ) The gross extension of the 
disease may be considered m four stages the 
prognosis for each stage being roughly indi 
cated by the following results 


T YBLE II — RELATION Or \GE TO DEGREE 
Of MALIGN YNCV 
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1 Disease limited to one ovary of 19 cases 
6 patients are aliv e at least 6 months and 3 of 
them are aliv e over 3 y ears 

2 Disease limited to both ooancs of 5 cases 
3 are alive at least 1 year and r 3 years 

3 Disease beyond ovaries but limited to 
uterus and tubes of 10 cases 6 are alive at 
least 6 months but none has y et reached 3 
years 

4 Disease beyond female pcluc organs of 64 
cases only 1 is alive this case being in good 
health 4 years after an operation requiring 
partial removal of the omentum 

Trom the statistics it may be said that of 
the cases apparently limited to the removable 
pelvic organs nearly half (44 1 per cent) have 
at least a fair prognosis while cases m which 
the disease has progressed further are almost 
hopeless 

The bad prognosis of bilateral as compared 
to umlateral carcinoma has always been em 
phasized Thus for example Schaefer (67) 
found recurrence in 97 8 per cent and Glock 
ner (17) in 100 per cent of bilateral cases Yet 
it seems probable that these v ery bad figures 
for bilateral tumors must be partly attributed 
to the fact that this group contains most of 
the cases with the generalized peritoneal car 
cinomatosis and the prognosis for simple bilat 
eral tumors does not appear quite so un 
favorable when the cases with metastasis are 
separated from them 

Ascites in itself seems from these studies to 
have rather little direct bearing on the prog 
nosis since 2 of the 5 3 y ear cures each show td 
several quarts of peritoneal fluid, this being 
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sanguineous m one instance \sates is of 
cour e more frequent in the advanced cases. 

III Ige There was some distinct e\idcnce 
that the >ounger patients had a slight] > better 
prognosis In the first place the degree of 
mahgnanc\ appeared to be proportional to 
the diminution of the o\anan function In 
order to show the age relationship the case 
Imc been di\idcd into three groups depend 
ing upon the theoretical state of the ovarian 
function The first group includes all those 
cases from pubertj up to 38 >ears of age 
dunn G which time the ovarian function must 
be said to be relativ el) high the second group 
between the jears from 38 to the menopause 
during which time the ovarian function is on 
the wane and the third group all those which 
have passed the menopause at which time 
the ovarian function becomes markedl) defi 
cient This classification based on ph>siolog 
ical age ev en though it onl> approximates the 
true condition seems to be far more logical 
particular^ in the study of g> necotogical con 
ditions than thecustomarj arbitrar> division 
of cases into decades 

Table II shows the relative frequenc> of 
carcinoma Grade I and papillarj cjstadenoma 
among >oung women and the similarl> high 
proportion of carcinomata of the second and 
third degree among women who have passed 
the menopause this relation of increasing 
age to degree of malignanc) was more appar 
ent in the typical papillar) serous c) stadeno 
mata and carcinomata than m the mucous and 
glandular tumors a fact which ma> be of sig 
mficancc 

It has appeared to us also that to a small 
extent the voungcr women had a slightly bet 
ter prognosis aside from the difference m the 
degree of malignanc) to which the) are dis 
posed In the first place of the 4 patients 
with papillarv c) s ta denoma ta with ascites or 
implants who recovered all were under the 
menopau e and 3 under 3S Of the 3 patients 
with true carcinoma who have lived over 3 
) ears are under 3b (a third under 38 died of 
pneumonia at v ears) 1 other case 1 under 
the menopause and onl) hav e pas cd it 

IV The form of operation vi relation to 
prognosis I he relation of the type of opera 
tion to the result is not amenable to statistical 


anal) si mthissencs bccau e in almost everv 
instance in the treatment of the malignant 
cases partial operation was resorted to onl) 
when the technical difficulties offered In an 
extensive growth prohibited the radical pro 
cedure In onl\ 1 case has a recurrence fol 
lowed an incomplete operation which mi ht 
have been avoided b) a more exten ive one 
This was in a case of sarcomatous evst which 
was removed without the recognition of it 
true nature One > ear later there was a im 
liar C) st on the opposite side as the result of 
the removal of which the patient died On 
the other hand in 3 of the eases m the senes 
previous operations had been done m some 
other institutions at a time sufiicicnth near 
to the occasion of the development of the 
present condition to make it appear probable 
that it was a recurrence of a tumor in the 
ovar) that had not been removed at the pre 
vious operation It ma) be said then that a 
complete operation favored somewhat the 
chances of a perfect rccov er> 

V Posloperali eradtUton The cases in our 
series that have received radiation 10 in 
number are too few for comparison with those 
that have not received it but there is definite 
evidence from an examination of these cases to 
indicate that the duration of life follow in 0 ra 
diation is definitely increased although we 
can report no cures that can be ascribed to the 
use of radium or \ Ra) He) mans and 
Strassmanns detailed results on radiated 
cases are referred to elsewhere in this article 

PATJIOLOGV of pelvic orgvns coinci 
DEYT WITH OV VRIVV VEOPLASMS 

The patholog) of the other organs of the re 
productiv e tract was studied in the hope that 
this might giv e some insight into the general 
state of the genital apparatus at the time of 
the development of the ovarian neoplasm 

1 The opposite (rar\ The reports on the 
pathological condition of the second ovar) 
were studied in 9 cases of defmitel) pnmar) 
ovarian growth m which full detail were 
available for clas if) mg the condition The 
cases with such mas ive peritoneal involve 
ment as to make doubtful the exact relations 
in thepdvis and cases m which both ovaries 
had been prev iou lj removed were excluded 
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T\BI E III —CONDITION OT THE SECOND 0\ AR\ IN ASSOCIATION WITH 
NEOPLASMS Of FIRST OVAPY 
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c* 

Papillary fibro adenoma 

9 

2 

22 2 

0 

0 

4 

44 4 

0 

O 

3 

33 3 

Papillary serous cystadenoma 

IS 

S ' 

33 3 

2 

13 3 

2 

*3 3 

I 

6 6 

5 

33 3 

Papillary serous carcinoma 

34 

4 

70 6 

4 

11 8 

I 

2 9 

3 

8 7 

2 

5 8 

Total serous tumors 

58 

31 

55 2 

6 

10 3 1 

7 

12 1 j 

4 | 

6 8 

10 

17 3 

Papillary mucous cystadenoma 

5 

O 

0 

0 

0 

4 

80 0 

0 

0 

1 

20 0 

Papillary mucous carcinoma 

10 

I 

10 0 

1 

10 0 

2 

0 0 

1 

10 0 | 

S 

50 0 

Colloid carcinoma 

2 

■ 

50 0 

0 

0 

0 

0 

0 

0 

1 

60 0 

Total mucous tumors 

17 

2 

11 8 

1 

5 9 

6 

35 3 

1 

5 9 

7 

41 3 

Glandular carcinoma (indudin per 
haps a fen metastases) 

12 

5 

41 6 

, 

8 4 

2 

16 8 

I 

8 4 

3 

25 2 

Solid carcinoma (teratoma?) 

3 

0 

0 

0 

0 


66 6 

0 

0 

1 

33 3 


TheTablc III shows the far greater tendency 
of the serous papillary cystadenomata and 
cj stadenocarcinomata to be bilateral as com 
pared with any other variety and the much 
greater frequency of normal ovaries in asso 
ciation with the pseudomucinous and solid 
tumors It should be noted that of the 15 
normal o\aries only 3 were examined patho 
logically the others being noted as normal b> 
the operator 

This occurrence of bilateral dev elopment in 
these different types is quite in accord with 
most other published statistics Thus Pfan 
nenstiel (56) reports pseudomucinous cysts as 
being bilateral in 17 1 per cent the papillary 
serous cysts in 60 per cent papillary adeno 
carcinoma in two thirds but solid carcinoma 
m only two fifths of the cases 

II The fallopian tubes In the 70 cases 
associated with true malignancy of the ovary 
in which definite mention is made of the con 
dition of the tubes 35 showed cancerous in 
volvement, 20 were normal and 15 showed 
some signs of a chronic salpingitis usuall> in 
the form of dense adhesions The latter find 
mg should almost certainly not be interpreted 
as in any sense a causati\ e factor but rather 
as an inflammation incidental to the malig 
nant grow th 

III The myometrium Fibromy omata 
were of rather extraordinary frequency oc 


curnng in 3 of 83 ( 0 8 per cent) of the definite 
ly primary tumors m which the details of the 
history w ere complete and the operation such 
that the uterus could be satisfactory ex 
amined The more detailed analysis of the 
types of ovarian tumor associated with fibro 
my omata re\ ealed the following facts 

1 Pseudomucinous tumors were accom 
pamed by fibroids as often as the serous 
tumors (35 per cent and 39 per cent) 

2 The more benign types of both groups 
were more often found to show coincident 
fibroids than the more malignant varieties 

3 The incidence of fibromyomata was 
greater in the higher age groups the cases 
below 38 showing 12 per cent fibroids, the 
cases from 38 to the menopause 53 5 per cent 
those abo\ e the menopause 45 per cent 

IV The endometrium This is a feature 
that deserves a careful study in connection 
with ovarian disease but which cannot be 
done in the present series on account of the 
deficiency of the uterine slides Of 3 cases in 
which slides were available 3 showed a defi 
nite hy perplasia 5 a suggestion of hyperplasia 
and 15 were within normal limits No con 
elusions could be drawn as to the t>pe liable 
to hyperplasia To these groups should pos 
sibly be added 5 cases of carcinoma of the 
endometrium associated with carcinoma of the 
ovary 
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In a omcwhat philosophical article in 19 1 
( uk (if) emphasized a point too often lost 
i,Jit of that w Into er other factors there 
might be in the cause of cancer semht\ was 
(trla)n)> in important on c He pointed out 
furthermore tint p irticuhr parts of the bod\ 
igcd earlier than others the female genitalia 
bung example of organs having an carl) age 
1 tropin anti that po siblv for tins reason car 
unomi of the female reproductive tract oc 
turret! rather earlier than in other organs 

I he rather high incidence of o\anan car 
unoma ju t bet ire or after the mcnopau c 
mix bt ptrhaps partiallv explained on the 
In i of tin factor of local senthtv and low 
crctl funeti in ind there are some suggestion 
m the liter iturc to inilieite that ovarnn car 
emimi m v mng person has a rchtivclv high 
imidentc amaiit, women with hvpoplastic 
genitalia lor example Mcvcr (46) imon^ 
other ha tie cnbttl 1 more or lc"S pecific 
alveolar carun >ma occurring in htrm-iphro 
ditc p cudohcrmaphroditc andocta lonalh 
m certain. other individual lick Co s ) his 
noted a ptculur tubular adenoma in imilar 
ca 0 s 

L 1 perance 1 4) m a recent article on cm 
lirvoml carunonu gave hi tones of 6 ca e> 
4 of which howed marked abnormality of 
the <n man function \ po ible morpho 


logical explanation for thi occurrence of 
tumors in underdeveloped ovaries 1 found m 
part of ( oodall s (jo) embrv ological studio 
m which it is demon trated that interference 
m the \ ascular suppty during fetal life of all 
or part o! thco\'iry r&ultem the failure of the 
normal atrophj of certain fetal structures and 
the persi tence of numcrou cmbrjonal re 
mains as fertile sod for the development of 
ncopla ms 

\\ ere it true that the incidence of malignant 
and semi malignant conditions m older women 
was dependent to some extent on the phwo 
logical!) lowered function of the mcnopau c 
ind the incidence in joun^er women on a 
congenital or carlv acquired hvpopla 1a then 
there should be differences between the degree 
of fcrtihtx and the characten tic men trual 
c\ clcsof the women who dec elop these tumors 
at different epoch Tor thepurpo cof search 
ing for ome such po ible relation hip the 
ca e- were again divided into three ph\ io!o„ 
uaJ age group of full ovarian function up to 
?S\tar ofdimim hing function from 38 \ ear 
to the mcnopau c and of deficient function 
above that sta 0 c Ihe result obtained 
follow 

x l crUhl\ Of the mimed women who 
tkv doped papd/arv cjsts or caranoma the 
following jicrccntagc at different ages have 
had at lea t one child 
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TABLE V— RELATION 0 T TERTILITV. IN MVPPIED WOMEN TO 0\ \I IAN NEOIL\SMS 
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Papillary fibro adenoma 

7 

i 3 

43 

2 

0 

0 

3 

I 

33 
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100 

rapillary serous cystadenoma 

iz 

7 

64 

3 

2 

66 

4 : 

4 

100 

4 

I 

5 

Papillary serous carcinoma 

29 

IX 

38 

6 

I 

17 

7 . 

3 

43 

16 

7 

44 

Total serous 

47 

21 

45 

11 

3 

27 

14 : 

8 | 

56 

2 

10 

45 

Papillary mucous cystadenoma 

4 


5 ° 

1 

0 
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1 ■ 
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100 
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Papillary mucous carcinoma 

S 

4 

80 

2 

I 


1 | 
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100 
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2 
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0 

0 

1 

0 
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Total mucous 

to 

6 

60 

4 

1 

25 

2 

2 

100 

4 

3 



8 

3 

37 | 

3 

0 

0 

2 

1 

50 

3 

2 

66 

Solid carcinoma 

3 

2 

66 
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0 

0 

1 2 

2 



XI 

6 

55 

2 ; 

1 

5 ° 

1 

O ; 

0 | 8 

5 


Total all forms 

79 

38 

48 1 

20 | 

s 

25 

20 

I! | 

55 1 39 | 

22 



r c t 

Under 38 (5 cases in 0) 5 

Trom 38 years to menopause (ri cases in o) 55 

Over menopause (22 cases in 39) 56 

The point in question is of course not the 
relation of o\arian tumors to the absence of 
pregnancy but to the physiological inability 
to become pregnant and it is quite possible 
that some of these early cases might ha\ e later 
produced children had the tumor and the 
operation not intervened Yet the average 
time married in this early group was 6 years 
and in all only 1 children had been produced 
(6 by one case) To balance the possible in 
crease in percentage of fertile women in the 
earlier groups had they been married for a 
longer period is the conceivable increase in 
the percentage of the theoretical fertility of 
the older group had some of them married at 
an earlier age Definite conclusions can of 
course not be drawn from these figures on 
account of lack of statistics on the normal fer 
tihty ratios of women at these different ages 
but there is certainly some indication that the 
women who developed tumors late in life had 
originally a more nearly normal reproductive 
apparatus than those w ho dev eloped it m the 
earlier y ears The detailed study of the fer 
tility of the individual varieties of ovarian 
tumor rev ealed that in this series no particular 


type could be definitely said to be prone to 
occur in sterile women but other statistics 
have revealed a decided difference Thus 
Stuebler and Brandess report sterility as 
follows 

„ Pet 

Secondary tumors 3 03 

Pseudomucinous cysts 6 3 

Dermoids 4 

Papillary carcinoma o 4 

Papillary serous cysts 5 

The relation of the tumors in the present 
series to fertility follows 

2 Menstruation For the purpose of com 
paring the menstrual peculiarities those cases 
were considered more or less arbitrarily as 
atypical in which the characteristic (1 e 
original) cycle showed periods coming more 
often than every 26 davs or les often than 
ev ery 30 days and those in which the duration 
was less than 3 or more than 5 days On this 
basis the following percentages of cases with 
atypical menstrual cycles were found at the 
ages indicated 

p t 

Under 38 (1 of 26 cases) *0 1 

30 to menopause (13 of 9 cases) jj 8 

Abo\ e menopause (9 of 30 cases) 30 3 

Taking however those cases in which there 
was only an abnormally long interval or short 
duration the following results were obtained 
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Here again the statistics and especially the 
inability of the older women to remember the 
minor irregularities of \ ear*, before may lead 
to an error but there is once more a su^ge 
tion that the young women who dc\clop 
o\arian ncopli tic disease have a definitely 
lower inherent o\anan functional capacity 
as indicated b\ menstrual irregulant\ than 
those which developed the disease after the 
ph\ siological decline in activity Studies of 
the separate varieties of tumors in relation to 
menstrual irregularities ga\ c no additional in 
formation although a larger series might \ leld 
i e niticant figures 

Some change in the form of menstruation 
appearing shortly before the entry of the pa 
tient into the hospital is also very common 
This mamfi ts itself sometimes in an increase 
ometimes in a decrease in the duration and 
frequency It usually has its onset near 
enough to the time of the operation to indicate 
that it is po lbly a result of the tumor and 
not a soaated with the cause of it although 
omttimes it may antedate the de\elopment 
or at least the actual disco\ cry of the tumor 
by se\ oral \ ears as m the case of a girl w ho 
had had an amenorrhcra for years before 
the operation I hi change jn tvpc occurring 
short!' before the operation must be strong!' 
differentiated from the abnormaht' of the in 
dmdual characteri tic menstruation as di 
cu cd abo\e That thc^e new abnormalities 
art not all due to the oianan growth is obvi 
ou when the high percentage of fibroid in 


the group 1 considered and when it 1 alvn 
remembered that in the middle group m par 
ticular the effect of the mcnopau c 1 bein 
felt Furthermore it should be explained that 
the standard histon form Used on the Koo c 
\elt Gynecological Sen ice requires searching 
mqume into menstrual change small van 
ahon being often thus noted which would 
not otherwise appear among the preventing 
symptoms I he statistics m the accompany 
ing table include such minor y ana lions am 1 
yet it mu t be concluded that the majority 
of patients on entering the hospital are suffer 
mg from ome disturbance of the o'anan 
function whether pathological or physjolog 
ical 

The c'ldence in favor of the existence of a 
strong constitutional factor in the origin of 
ovanan neoplasms is therefore based on the 
following points 

1 The frequent occurrence of ovarian new 
growths e penally of the more malignant 
vanetie at or near the menopause 

2 The relatively high percentage of stcr 
ihtv and menstrual di orders in the women 
who develop a new growth before the time of 
the normal decline in ovarian activity 

3 The constant increase in the av crage de 
grec of histological malignancy with increase 
in age and the diminution of physiological 
capacity 

4 1 he frequency of multiccntric origin of 
ovarian tumors in the sen c of bilateral papd 
lary cysts and of multiple papillomata in the 
\anous chambers of a mimilocular c> t and 
po lblv also in that of coincident uterine 
carcinoma 

5 The common association of ovarian 
growths with evstic ovaries and with fibro 
myomata uteri both of which conditions are 
probably indicative in them elves of tight 
sexual deficiency 

Mo t of these facts a outlined pertain es 
pcciallv to the scrou group of tumors which 
1 especially interesting when it 1 considered 
that carcinoma of the uterine fundu an his- 
tologically related tvpe has many comparable 
features in its etiology I hus in a report of tS? 
ca es of fundu carcinoma Mahlc (3/) 
the following figures average age of incidence 
^ j per ceat sterility among married 33 3 
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per cent coincident fibromyomata ^5 4 per 
cent These similarities in etiology are of par 
ticular note in Mew of the current theory of 
origin of some o\anan cancers from hetero 
topic endometrial tissues 

TRE VTMENT 

Earlj diagnosis is almost impossible in most 
cases on account of the long symptomless pe 
nod of the disease and the considerable extent 
to which the process has already attained 
when the patient first becomes aware of any 
thing being wrong Periodic gynecological 
examination offers probably the only hope of 
detecting any considerable number of early 
cases 

Charian cysts even when believed to be 
benign must be tentatively regarded as pre 
cancerous and remov ed as soon as possible for 
in all cases a papillary process ma> be present 
within the cyst or may be on the point of de 
\ eloping Ov anan cv sts in older w omen should 
cause particular suspicion of malignancy 
In the probably malignant cases with as 
cites exploratory operation is still indicated 
for some of these patients are without pen 
toneal metastasis and maj recover especially 
in the earlier age group 

In the still more advanced cases no matter 
what the size of the cy st and ev en when pen 
toneal implants are thought to be present be 
fore the operation exploration should still be 
made in the hope that the neoplasm will be 
localized or that it will be of a histological 
ty pe that w ill regress after hy sterectomy and 
also for the reason that radiation therapy may 
be more satisfactory after at least a part of 
the tumor mass has been removed 
The contra indications to operation are the 
follow ing 

1 Marked cachexia which renders the mor 
tality from operation inordinately high 

Fixity of the pelv ic structure indicating 
the probability of the existence of an almost 
insuperable technical obstacle to hy sterectomy 
3 Large masses in the upper abdomen 
which may indicate that the ovarian growth 
is secondary to a gastric tumor or that a pri 
mary growth is relatively far advanced In 
this senes the tumors with relatively bemgn 
histology formed only tiny implants (the con 


vcntional term in the reports of similar cases 
being a peppering of the peritoneum) while 
the larger solid masses were invariably formed 
bv a highly malignant growth rendering the 
condition in consequence quite hopeless 

4 The presence of gastro intestinal svmp 
toms which with roentgenological examination 
indicate the probability of a primary tumor 
being present somewhere in the alimentary 
tract 

The tvpe of the operation depends on the 
nature of the tumor and the age of the patient 

1 In the malignant papillary carcinomata 
the procedure is inv anably hysterectomy and 
the removal of both tubes and ovaries even 
though only one side is visibly diseased 

In sarcoma and teratoma occurring 111 
verv young women the strong tendency of 
these tumors to remain for some time um 
lateral may be considered a sufficient justifica 
tion to limit the operation to a unilateral sal 
pingo oophorectomy if the disease is still 
strictly localized 

3 In the case of a unilateral serous cy st of 
the benign type with only a relatively small 
number of warty papillx in the cyst the op 
posite ov ary after careful examination may be 
left in a woman under 35 years but if it is at 
all cystic the strong tendency of the disease to 
develop bilaterally must be remembered and 
all factors w eighcd before one ov ary is alloyy cd 
to remain 

4 In the cases of pseudomucinous cy st on 
the other hand since these tumors also tend 
to remain unilateral if the opposite ovary is 
grossly normal and the papillx of the cy st are 
relativ ely small or limited to a few loculi and 
there are no hard nodules in the cyst wall the 
opposite ovary and the uterus may be pre 
serv cd 

The question of complete or supravaginal 
hysterectomy is a debatable one though it 
appears from our observation that there arc 
few cases m which the course of the disease 
can be greatly affected by the larger operation 
It should how ev er be performed w hen it does 
not add greatly to the difficulties of the pro 
cedure 

Omental nodules discovered after laparot 
omy if not numerous may be removed if 
the condition of the patient permits but the 
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rejection of organs seconding involved such 
is bladder colon or sigmoid appear from our 
stati tic t > he a dangerous and futile pro 
tedure 

I o [operative radntion should never be 
omitted in inv malignant ca c The case so 
treated tn thi tries hav e bten too few to per 
mit condu ion to be drawn but some climes 
report definite improvement in their results 
b) using postoperative deep \ ra\ therapj 
and it vvjlJ be used routinclv on the J oosevelt 
service in the future 

Ircatment bv external \ rav with mtra 
v igiml or intrautenne radium hould also be 
tried in the moderate!) advanced inoperable 
ci ls in the hope that the growth mu> prove 
radioscn itiv e Occasional!) inoperable eases 
ire rendered operable and cv cn isolated cures 
h i\ e been reported b) this method Further 
more it seems probable that unle s the pa 
tient s gtntnl condition is alreadv so poor as 
to render the rulntton immediate!) dangerous 
i definite prolongation in the duration of life 
ean be obtained in mo t cases 

CPNrRVI SU\l\l\R\ V\l> concllsions 

i 1 hts stud) is based upon a clinical and 
In tological review of 130 eases, of tumors 
di ignoscd as papillar) c\ tadenoma pnmar) 
i arcinoma and sircoma of the ovarv 

1 he pre ent \ icw of the origin of primar) 
epithelial tumors of the ovar) indicates that a 
certain mixed group is of teratomatous origin 
and that this group pos iblv include the 
pseudomucinous tumor while the common 
erous t) st and its h\perplastic and malignant 
\anctie an e from the germinal epithelium 
or ibnormallj placed endometrial ti sue 

^ \ stud) ot the c tvpes of ov arian tumor 

in their various tages of hypcrpla 1a and 
imhgnanc) is given with a description 0/ the 
histologv and the end re ults in each group 

4 \s regard the histological criteria of 
mahgnane) it 1 found in ov arian tumors that 
lo of differentiation dot not cam with it so 
cv ere a pro^no i a the pre tnee of marked 
nuclear irre^ularitv even though the latter 
oceur in tumors the structure of which hows 
moderate functional differentiation Tor thi 
reason Croup III of complctcl) undifferen 
tia ted cell bowed hghtlv better results than 


C roup II partialh differentiated but with 
marked nuclear irremilaritv 

5 f he operative mortahtv depend chietK 
on the election of the ease In this series the 
mortaht) wa 1 1 S per cent for the true nr 
emoma and per cent for the semimahg 
nant papillarv tumors 

6 rhe percentage of late cures reported 
depend partlj upon the patholo 1 t con 
ception of where to draw the line of mah„ 
nano Of the po itncli malignant ca t 
that have passed 3 )ears the ah olutc pir 
ccntage of cures in thi senes 1 b <; per cent 
while if the activelv grow in" papillarv cv t 
adenomata are included the result become 

I 1 per cent in each figure the untneed 
eases being counted as dead 

/ I rogno is is vital!) dependent upm 
In tologv on!> m the u nu ml type tint mn 
cau c peritoneal implantation and re re 
after complete h\stcrectomv Tin vanctv 
mav be m the nature of a hvpcrph 11 of a 
peritoneal cndometrio is 

b I rogno is how cv er depend almo t <Ii 
recti) upon the degree of the exten ion of the 
grow th for w hen there is a cancer be) ond the 
ovanc uterus or tubes there ults are ah a) 
bad with the exception of a rare cure with the 
aid of \ ra) 

0 The \ >ungcr the patient the mart be 
nign the In tologv 1 liable to be 

10 The patholog> of the generate c organ 
associated with the c ovarian tumors include 
a high percentage of tibromvomata frequent 
cvstic degeneration of the uninvolved ovarv 
when the di ease 1 unilateral and 1 time 
po iblv a h) pcrplasia of the cndamctrium 

II \s po lble etiological factor in the 
development of ovarian carcinoma are the 
phv lological dimini hed function of the 
menopnu c and a con cndal umkrdi i!ap 
ment in women who developed the di (.a c 
earl) In sub tantiatnn of thi li"urt arc 
given showm" the lower fertihtv anl the 
scantier men truation m )ounger women with 
ovarian tumors 

1 The treatment if po ibte shouf f he 
complete hvsterectomv with removal of both 
ovaries (except in rare in tancc ) and jy> t 
operativ c radiation hould mv anablv be giv 
m the malignant cases 
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D pa tm t IS R 

W HILE the frequent presence of 
changes in the skull o\erl\ing a 
meningioma is well known the na 
ture of these changes is still under discussion 
The v icw that the localized thickening of the 
skull is the primary tumor with the memngi 
oma proper as a secondary intracranial exten 
sion is at present entirety abandoned Not 
withstanding the fact that m 1906 Barling and 
Leith (1) showed the presence of tumor cells 
of the meningioma type throughout the bon} 
thickening the latter was looked upon as a 
simple cranial h>perostosis which resulted 
from an irritation b> the underlwng dural 
growth Onty since Cushing s contribution of 
1922 (2) has the fact generally been appreci 
ated that the thickening of the skull o\ erty ing 
a meningioma is infiltrated b> tumor 

Cushing s report was soon followed b> other 
studies the foremost of which were those of 
Phemister and of Penfield In a discussion of 
the nature of the cranial changes \ arious in 
\ estimators departed from an d prion accepted 
\iew which has never been definitety proved 
they believed that bone proliferation follows 
upon and is a direct result of the infiltration 
of the skull by tumor cells As Cushing ex 
presses it under the influence of in 

tracramal tension the tumor cells in the proc 
ess of their multiplication become crowded 
into and through the v ascular dural spaces and 
finally into the canaliculi of the bone In con 
sequence of this the bone becomes lrntated 
with subsequent osteoblastic proliferation 
which provokes the hyperostosis (p 148) 
The conclusions reached have been influenced 
b> this view That the knowledge of the char 
actcr of these osseous changes and of their 
mechanism of production is nebulous and con 
fusing one ma> judge from a stud} of the 
contributions to this subject Thus Penfield 
(4) referring to the intracranial and cranial 
portions of the neoplasm sa}S It seems 
most unusual that in one part of a neoplasm 
osteogenesis should occur while m the other 

F m the N tio 1H p 
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p irt there is none Phemister (5) states on 
page 566 It (the new bone) grows out of the 
old bone In the summary on page 57 he 
concludes The new bone is not tumorous in 
nature and is usualty ossified stroma of the 
invading endothelioma It is eMdent that 
the last two statements contradict each other 
since if the new bone grows out of the old bone 
it cannot represent ossified stroma of the in 
vading endothelioma Then again if one ad 
mits that the stroma of the cranial portion of 
the tumor doe^ ossif} how is it that the intra 
cranial portion and for that matter also the 
extracranial portion of the tumor after the 
latter perforated the skull does not ossif} to 
an} appreciable extent? 

Jhc accepted opinion that the proliferation 
of bone is a result of its stimulation by the 
infiltrating tumor cells has influenced the 
studies of this subject in }et another wav One 
usualh hears of proliferative processes in the 
overling skull but the fact that destruction 
of bone accompanies the proliferation in most 
cases has reccn cd little appreciation as one 
can see from the titles of the studies m which 
the authors refer to cranial h} perostosis or 

osteoma 

A stud} of the bone flaps and the tumors 
removed from ten patients with meningioma 
at the National Hospital Queen Square Lon 
don leads me to believe that the assumption 
that the thickening of the bone is a result of 
irritation of the latter b} infiltrating tumor 
cells is erroneous The bone proliferation pre 
cedes the actual infiltration of the bone b\ the 
tumor cells and probabl} is a result of an 
earl} especially slowly progressing dilatation 
of the blood v essels m the portion of the cram 
um overling the meningioma while the sub 
sequent infiltration of the bone b} tumor leads 
to bone destruction 

The fact that local changes m the skull ov er 
l}ing an intracranial tumor are observed al 
most exclusiv el} in menmgiomata and are not 
seen in cerebral gliomata suggests a leading 

1 Q t Sq u L do 
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qut tion How does a meningioma differ from 
other brim tumors in its relation to the o\cr 
l\ing skull I he fact ilone that in mcnmgi 
omi the tumor i attached to the dura is m 
sufficient for in explanation of the cranial 
changes met occastonall} ghomita reaching 
the cortex adhere to the o\ erl\ ing skull T he 
fnremo t difference i the blood suppl> While 
gliomata art supplied b> cerebral blood \cs 
els mcmn„iomata depend upon memngeal 
blood \ es el for thur suppl> I he wide com 
munication of the meningeal veins with the 
diploic vein is the anatomical basis upon 
which rests the influence of a meningioma on 
the overling skull I he meningeal veins 
which arc ea llycollap ed under local pressure 
would be insufiiaent for the blood supply of 
the growing neoplasm if it were not for these 
communications The latter lead to a marked 
cnl irgemcnt in size and increase in number of 
the diploic v cins in the cranium close to the 
tumor W ithout appreciation of this radical 
difference of the blood suppl} of a meningioma 
fr< m that of other cerebral tumors Elsbcrg 
and Schwartz ( 3 ) arrived at the same condu 
sion from studies of radiograms of random 
ca e of intracranial tumors To quote these 
authors We have therefore arrived at the 
conclu ion that if the diagnosis of brain tumor 
has been made and unilateral enlarged diploic 
channel arc found in the general area in which 
the tumor is su pcctul there is considerable 
probabihtv that the new growth is an endo 
thehoma 

\\ hen the radiological evidence of dilated 
blood \c cl is correlated with micro coptcal 
studies of eclions passing through the entire 
affected area of the skull o\ erlying a memngi 
omi one 1 impressed bv the fact that these 
dilated blood channels are present mainly in 
the periphcrv of the affected portion of the 
bone (Tig :1 It is in the penpher) that it is 
be>t to studs the earl} change in the bone 
that follow uch a dil nation of the blood chan 
nel for nearer the center the e changes are 
too far pro^re ed to allow a reliable anal} si 
\pproachm" thi peripherv from areas of nor 
mal skull one mav see m the bone the appear 
ance and progres of two changes that go 
parallel a dilatation of blood channel and an 
appo ltion of new bone on the internal and 


external surface of the skull This dilatation of 
blood \ cssel is not limited to the diploe b Jt i 
outstanding in both plates of the bone The 
proliferation of new bone is mo t stnkin on 
the internal and external surface of the skull 
where it is easih distinguishable as lasers of 
new bone supenmpo ed on one another The 
increase of the decree of dilatation of the blood 
channels tow ml the central portion of the 
affected area of the skull parallels themcrcas 
mg amount of new bone 
These findings arc mo tconvincmgalthou h 
it is difficult without speculation to explain the 
relationship between dilatation of blood chan 
nels and bone proliferation Our present 
knowledge of osteogenesi is limited to hvpo 
thetical considerations man} without actual 
facts to support them It is evident that had 
this dilatation of blood channels pro^rc sed 
more rapull} it would have resulted m mere 
destruction of bone but the evtremelv slow di 
latation of the c channels 1 mosthUlv aproc 
ess stimulating proliferation of bone whether 
it be b} keeping the periosteum under in 
creased tension because of venou stasis in the 
bone or through other unknown factor 
Advancing in the micro copicalstud} from 
the penpher} to the center one can follow the 
vatying extent of infiltration of the ovcrlyin 
skull b} tumor cells Tirst the} appear in the 
diploe Because of less resi tance the cell 
spread here farther than in the adjoining ex 
ternal or internal tables (fig 2) Soon how 
ever tumor cells arc noticed in the internal 
table and in the new bone about it Finallv in 
an area nearer the center the tumor cell are 
seen in the external table and in the adjouun 
new bone After the tumor cell have made 
their wav through the external table thev 
pread through the soft co\ enn 0 s of the skull 
far more extensiv cly than in the external table 
(Fig The tumor cells show a tendenc) to 
spread along lines of lesser resi tance thu 
aside from filling the enlarged haver lan canal 
and dilated blood space, the} spread between 
the bon} lamella: frequentl} cmphasizin 0} 
thi the separate la}ers of the nev formed 
bone I his pas ivener of the tumor cell 
1 also well seen m the infiltration of the *0 t 
tissues cov enng the skull after the tumor cell 
have perforated the bone thev pread alon 



kOLODJs\ CkANUL CHANGI S ASSOCIATI D WIIII MENINGIOMV 


2 ? 


f isci il pi uies and through areolar connects e 
tissue space compressing rather than dt 
stumng the surrounding normal structures 
Tn uew of this passivencss of the tumor cells 
it is preferable in speal mg of meningioma to 
use infiltrate rather than invade 

I he passix cncss of the tumor cells does not 
preclude their ability to dcstro\ bone after 
lhe\ have spread throughout its canals and 
laeune Histological studies show \anous 
phases in this bone destruction which \iewed 
largely docs not differ from destruction of 
bone b\ am other mesoblastic tumor spre id 
in^ in it lhc tcndcnc\ of the tumor cells to 
multiply though enclosed in bom chambers 
leads to gradual pre sure absorption of the 
w ills of these chambers Occasionalh one cn 
counters an active bone destruction which is 
accomplished through the assistance of nor 
nial osteoclasts This aetiv e destruction how 
ever is rare lhe dense bone of the tabic 
proper is extremely resistant to destruction so 
that even m the advanced cases of cranial 
changes one mav easily distinguish the out 
lines of both tables microscopicalli as well as 
in the radiogram of a slice of the removed 
bone flap (Tig 5) Destruction of the new 
formed bone on the intracranial side of the 
skull mav lead to irregular jagged excrescences 
of bone surrounded bv soft tumor (rig 4) 
lhe arrangement of the new formed bone is 
of some interest 1 he most frequent arrange 
nient is in layers parallel to the surface of the 
hull 1 his arrangement of bone is readily un 
derstood if one considers the periosteum re 
sponsible for its production I he parallel stri 
at ion of the new formed bone can be appre 
ciatcd only in microscopical studies while in 
the radiogram they cannot be distinguished 
because they coalesce in the shadow Occa 
sionallv the new bone is arranged in spicules 
perpendicular to the surfaces of the skull On 
the cut section of the gross specimen one sees 
numerous dense glistening strni which are 
closely aggregated at their base on the bone 
surface and arranged perpendicularly to the 
external and internal table of the skull Topo 
^raphic microscopical studies show bands of 
connectiv e tissue which di\ ide the proliferated 
new bone into radiating columns by dipping 
into it at irregular mterv als Blood v e sels fre 



! ir i R >cntRcno 0 ram of a I one Hap vcrljm 1 min 
ingioma Note the widely dilated diploic veins, m llic 
pe i] herj 

quentlv accompany these bands and between 
them numerous dainty spicules of bone are 
seen running perpendicularly to the tables of 
the skull It appears as though the course of 
the blood v esscls and bands predetermines the 
course of the bony spicules Phenustcr ex 
pressed an opinion that the new formed bone 
is alw ay s arranged to support the tumor His 
tological evidence does not support this view 
When present the perpendicular arrangement 
of the bony spicules is found also in the periph 
cry where no infiltration of tumor cells is seen 
while in the central portion of the affected 
bone area where tumor is seen in abundanev 
bony spicules are less abundant (Tig 5) 

The degree of bone proliferation and the 
amount of new formed bone vary greatly with 
each case Cushing pointed out the fact th it 
the proliferation of new bone is greatest in the 
flat variety of meningioma the so called men 
ingioma at plaque Three cases of meningioma 
cn plaque in the present series support this ob 
serv ation The dilatation of \ ascular channels 
in these three cises extended over a much 
wider area than in the ordinary spherical men 
ingioma Microscopically the infiltration of 
bone bv tumor cells was really negligent cx 
tending over a smaller area and permeating 
only the intracranial portion of the bone This 
wider and more extensive dilatation of the 
blood channels of the overlying skull coupled 
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question How doc a meningioma differ from 
other brain tumors in its relation to the over 
l\ni hull 5 I he fact alone that in meningi 
oma the tumor is attached to the dura i m 
sufficient for an explanation of the cranial 
changes since occasionally gliomata reaching 
the cortex adhere to the overhmg skull The 
foremost difference i the blood supplv W hile 
gliomata art supplied by cerebral blood ves 
scl memngiomata depend upon memngeal 
blood \ e cl for thur supply I he wide com 
munition of the meningeal veins with the 
diploic veins is the anatomical basis upon 
winch nsts the influence of a meningioma on 
the overlying skull The meningeal veins 
which art ca ily collap cd under local pressure 
would be insufficient for the blood supply of 
the growin„ neoplasm if it were not for these 
communications 1 he latter lead to a marked 
enlargement in size and increase in number of 
the diploic veins m the cranium dose to the 
tumor Without appreciation of this radical 
difference ot the blood supply of a meningioma 
fr< m that of other cerebral tumors Elsbcrg 
and Schwartz (5) arrived at the same condu 
sion from studies of radiograms of random 
cast of intracranial tumors To quote these 
author Wchavt therefore arrived at the 
condu ion that if the diagnosis of bram tumor 
has been made and unilateral enlarged diploic 
channel arc found in the general area in w hich 
the tumor 1 su peeftd there is con iderable 
probabilitv that the new growth 1 an endo 
thclioma 

W hen the r ldiological c\ idence of dilated 
blood \c cl 1 correlated with micro copical 
tudie 0/ sections passing through the entire 
affected area ol the skull overlving a meningi 
oma one 1 impre sed b\ the fact that these 
dilated blood channels are pre ent mainly in 
the penpherv of the affected portion of the 
bone (I ig 1) It is in the periphery that it is 
best to studv the early change in the bone 
that follow such a dilatation of the blood chan 
nel for ncartr the center these change are 
too far progres ed to allow a reliable analvsis 
\pproachm" thi penpherv from areas of nor 
mal skull one ma\ sec m the bone the appear 
ance and progres of two changes that go 
parallel a dilatation of blood channel and an 
appo ttion of new bone on the internal and 


external surface of the kull This dilatation of 
blood v e el 1 not limit ed to the diploe but i 
outstanding in both plate of the bone The 
proliferation of new bone 1 mo t stnkm on 
the internal and external surface of the skull 
where it is casffv distinguishable as layers of 
new bone supenmpo ed on one another The 
increase 0/ the degree of dilatation of the Woo 1 
channels toward the central portion of the 
affected area of the skull parallels the incrcas 
mg amount of new bone 
These findings are most com incing althou h 
it is difficult w ithout speculation to explain the 
relationship between dilatation of blood chan 
nels and bone proliferation Our pre ent 
knowledge of osteogenesi is limited to hvpo 
thetical considerations many without actual 
facts to support them It is evident that had 
this dilatation of blood channel pro 0 re->scd 
more rapidly it would have resulted in mere 
de truction of bone but the extremelv slow di 
latation of the e channels is mo t likely a proc 
e s stimulating proliferation of bone whether 
it be by keeping the periosteum under in 
creased tension becau cofvenou stasis in the 
bone or through other unknown factors 
\dvancing in the micro copical study from 
the periphery to the center one can follow the 
varying extent of infiltration of the overlyin 
skull by tumor cells Tirst they appear in the 
diploe Because of lc s resi tancc the cell 
spread here farther than in the adjoining ex 
ternal or internal tables (fig 2) boon how 
cv er tumor cells arc noticed in the internal 
table and in the new bone about it Finally in 
an area nearer the center the tumor cell are 
seen in the external table and in the adjomin 
new bone \ftcr the tumor cells have made 
their way through the external table thev 
spread through the soft coverings of the skull 
far more extensiv ely than in the external table 
(Fig 3) The tumor cells show a tendenev to 
spread alon" lines of le ser re 1 tance thu 
aside from filling the enlarged hav erstan canal 
and dilated blood pace thev spread between 
the bonv lamella; frequently empha izin 0 
thi the separate layers of the nev formed 
bone This pas ivenes of the tumor cel! 

1 al-o well seen in the infiltration of the t 
tissues cov enn" the skull after the tumor cell 
have perforated the bone thev pread 3lon 
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fascial planes and through areolar connects e 
ti sue spaces compressing rather than de 
strojin a the surrounding normal structures 
In mcw of this passiveness of the tumor cells 
it is preferable in speaking of meningioma to 
use infiltrate rather than invade 

I he passu eness of the tumor cells does not 
preclude their abihtv to destrov bone after 
the) have spread throughout its canals* and 
lacuna. Histological studies show various 
phases in this bone destruction which \ lewed 
largelv does not differ from destruction of 
bone bv anv other mcsoblastic tumor spread 
mg m it I he tendenev of the tumor cells to 
multiplv though enclosed in bonv chambers 
leads to gradual pressure absorption of the 
walls of these chambers Occasionallv one en 
counters an active bone destruction which is 
accomplished through the assistance of nor 
mil osteoclasts This activ e destruction how 
ever is rare The dense bone of the tables 
proper is cxtrcmcl} resistant to destruction so 
that even m the advanced cases of cranial 
changes one mav easil> distinguish the out 
lines of both tables microscopicallv as well as 
m the radiogram of a slice of the removed 
bone flap (Tig 5) Destruction of the new 
formed bone on the intracranial side of the 
skull mav lead to irregular jagged excrescences 
of bone surrounded bv soft tumor (Tig 4) 

I he arrangement of the new formed bone is 
of some interest I he most frequent arrange 
ment is in lav ers parallel to the surface of the 
skull I his arrangement of bone is readil} un 
derstood if one considers the periosteum re 
sponsible for its production The parallel stn 
ation of the new formed bone can be appre 
elated onlv in microscopical studies while in 
the radiogram thev cannot be distinguished 
because thev coalesce in the shadow Occa 
lonallv the new bone is arranged in spicules 
perpendicular to the surfaces of the skull On 
the cut section of the gross specimen one sees 
numerous dense glistening strix which are 
closely aggregated at their base on the bone 
surface and arranged perpendicularlv to the 
external and internal table of the skull Topo 
graphic microscopical studies show bands of 
connective tissue which divide the proliferated 
new bone into radiating columns bv dipping 
into it at irregular mterv als Blood v essels fre 



I ig 1 Roentgen am of a bone flap ovirljmt, 1 men 
in^oma Note the *ndel> dialed dij loic veins in the 
penphe > 

quenth accompany these bands and between 
them numerous dainty spicules of bone are 
seen running perpendicularl} to the tables of 
the skull It appears as though the course of 
the blood vessels and bands predetermines the 
course of the bon\ spicules Phemister ex 
pressed an opinion that the new formed bone 
is alw a> s arranged to support the tumor His 
tological evidence does not support this view 
When present the perpendicular arrangement 
of the bon> spicules is found also in the penph 
erv where no infiltration of tumor cells is seen 
while in the central portion of the affected 
bone area where tumor is seen in abundanev 
bonv spicules are less abundant (I ig 5) 

The degree of bone proliferation and the 
amount of new formed bone v ir> greatlv with 
each ease Cushing pointed out the fact that 
the proliferation of new bone is greatest in the 
flat v inetv of meningioma the so called men 
ingioma en plaque 1 hree cases of meningioma 
en plaque m the present senes support this ob 
serv ation The dilatation of v a^cular channels 
in these three cases extended over a much 
wider area than in the ordinary spherical men 
ingioma Microscopicallv the infiltration of 
bone bv tumor cells was really negligent cx 
tending over a smaller area and permeating 
onl> the intracranial portion of the bone This 
wider and more extensive dil itation of the 
blood channels of the overly ing skull coupled 
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I ij, ^ Roentgeno ram of a slice i centimeter thick of the skull o crljing a men 
ngnma Notv lthslanding the extensive de truction of bone the utlines of both 
t l le are shown veil In the central portion of the affected 1 nc area where tumor 
\va present in abundanc> bony spicules arc scarce 


mors arc seen where bone proliferation is 
striking great but iibrous relatively acellu 
1 tr tumors are encountered along with exten 
m\ e destruction of the o\ erl\ mg cranial boss 
\n interesting relationship is that between 
the proliferate c cranial changes and the pa 
tient s age It seems that the age of the pa 
tient is of some importance in all pathological 
conditions ha\ing osteogenesis as one of the 
main fe itures osteogenesis is better expressed 
in p itients who are below or just at the age of 
completion of growth of the skeleton It is of 
tourse hardly possible to draw reliable conclu 
sions from so small a senes of cases as the 
present one However the proliferation of 
bone was definitely more in evidence in all 
patients below thirtv y ears of age that is in 
live cases out of the ten studied 
The clinical incidence of cranial changes in 
meningioma has been placed bv Cushing at 
not less than 25 per cent of all cases The fact 
that such changes were present in all ten cases 
of the present series is inconclusive since 
these c ists w ere chosen ind not taken at ran 
dom A reliable figure as to the clinical mci 
dencc will be impossible to give as long as the 
skull overlving meningioma is not studied ra 
diologically and histologicallv in every case 

SUMM\r\ AND CONCLUSIONS 
lo draw reliable conclusions from micro 
scopical evidence of the cranial changes as 


sociated with meningioma one must studv 
sections from the entire overlving portion of 
the skull and not merely from the central most 
changed portion 

Proliferation of bone precedes the infiltra 
tion of the skull by tumor cells I his prolifera 
tion follow s on the heel of a local dilatation of 
the vascular channels in the skull it is prob 
ablv a result of a defensive reaction of the 
bone to this slow progressing dilatation of the 
blood vessels 

Infiltration of the bone by tumor cells takes 
place subsequent to the eommencement of the 
formation of new bone it leads to bone dc 
struction and occasionally lo complete per 
foration of the skull 

Note — Iti apleasuretoacknouledgemj indebtednes to 
Dr J G Greenfield pathologist of the National Hospital 
Oueen Square London for his permission to make use of 
the material on wh ch this contribution is based 
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G \N( RI NI of the exlrumlii i ill loo 
common an accompaniment of penph 
tral uttno clero i It is dependant 
ujxm thi cuttuv, down of the caliber both of 
the main arterial trunk ami the ana tomo 
tic branchc b\ an obliterating endarteritis or 
clero i 

I hi studx was made to determine if po 
ible the caliber and condition if the \ariou 
main arterie of It,, amput ited tor ^an^rene 
In a eric of exen ca cs of amput ition tor 
„ingrtnc of the feet we hive been able to 
demon trite lo if eontinuitx and diminution 
in ize ind mini! er ol ana tt mo in„ \e el 
due to clero i In thi mall group the 
change are extreme Obwou 1} thi mu t 
ha\t been o to hixe produee 1 ^in rent It 
i remirkable (\et obxiou ) how wide |>rci<l 
md pr mounted tin ehm^e max be in' \et 
t\u c no eireuhtorx failure until it hut olT 
the blood treim trom all ule 1 hi e in h ip 
pen in toe more re tdilx i thex ire penin ula 
of lit h a it were with re tneted area from 
which thex i in reetixe ina tonutie upplie 
1 requentlx the pcripheril \c el e pe 
eiillx thepopliteil d< r ill peh arterie etc 
ire laleltied md how l h htlx irregular 
beidedpipe tern in \ rax tilm Otten thi 
l u ed a in index < t the extent ot the clero 
l In thi tudx xxt hixe been ama/td at the 
profound <hm n < pre ent thnughout the 
irt trial x ttm in the exen lt„ which w re 
di eeted It w i mueh m irt exten ixc than 
xx i indie ite 1 in the h'm b\ the ealeitieatu n 
of i few xe et fit xur e extreme chan e 
were expect i l n ir the gin reneu irea which 
bowed ni xerx exten i\t e il itieation in the 
irternl w ill In the lilni made after injte 
tion of the irterial x tern with banum ul 
phate olutnn the generil extent if the 
elerotie prt et^ i xerx evident 
\lth nigh m itUmjt t h< w the irte 
rill urtul itie n iurm_ hie hixe b tn rtpe rted 
tht pro cdure i n t xith ut din tr 1 hi i 


c ptciallx o if an irntatnc uh tana a nut 
concentrated solution mu t be t introduced 
into the channel of arterie alrtidx 1 adh 
dama e cd Manx of the arterie di ectcd out 
after amputation showed recent elerotie 
chan 0 e exidentlx tending raptdlx toward di 
truction of the xx all and otclu ion 1 hi txpc 
of le ion should di xuadc one from u in anx 
but non irritatin n ub tances for an> attempt 
at demonstrating \ e el in to 

MFTIIOD 

I ilms taken prextou to operition were 
tudied fi r ealulieation ot \t el wall to gain 
ome idea of the extent of the arterie elerotie 
prott J he imputttedkg were taken till 
warm lrom the operating room ind the femo 
nlirterxwt dl eete 1 free \n ulapter fir a 
rteord x nnge w i tied into the lumen of the 
irtirx \ thin u pen i< n of birium ulphatc 
i he ipiiK tea p xmlul tirrul into alxiut S 
ounce ot warm water or ala 1 ml ui in 
jetted with i xrin^e into the arterx under 
emuhribli pre urc Bbo I xe el at the 
cut end et tin. limb were allowed to emptx 
them elxe if I hi 1 md erum until i full 
triam it the barium u pen lin i ued from 
them I hex were then lamped r tied oil 
I he injection wa continued until m m rc 
material ee uld be tom. ! in b\ hin I pre are 
on the plunder < I the inn i Bx thi lime 
amt of the km \c el were injected md the 
extremitx became quite palt th ugh till 
w irm I he irterx wa tied bel w the adapter 
\ rix him were niw made in the u ml 
|>o iti in or it m\ eh > en di tame r po i 
tun I he tilm h>wn hire were taken I 
ineht target him !i tancc in I i Buekx lia 
phrigm and ereen uellTi < 1 

I he artenc were li eet I < ut immialiateb 
toll min thi while the I „ wi till warm 
The inner diamt ter r the ealihr f the 
irterx wa mu ure 1 in millimeter In mean 
I e dtbratt I bn r I I he mea urement 
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I-i 1 Lateral vie of I er leg an I foot folio in 
banum inje tion of the arterial >stem immediately after 
amputation showing lar e gaps in the lumen of m in \es 
sels due to sole tic cha ges poor anastom tic network 
ganj-rene of f urth and ffth t es 

were obtained at the following points Pop 
liteal 3 centimeters abo\e origin of anterior 
tibial anterior tibial 1 centimeter below point 
of origin posterior tibial 1 centimeter below 
point of origin peroneal 1 centimeter below 
point of origin peroneal at point of bifurca 
tion from posterior tibial (1 able I) 

I he arteries were also dissected out in the 
re c ions shown in the fi’m to be defective ard 
searched for clots In all se\ en of the extrem 
lties studied here the defect has been found 
to be in the arter\ wall with partial or total 
occlusion as depicted in the films At no 
point were clots found in an> of the larger 
vessels The finer ves els ic under 10 
millimeter were not measured for this stud} 
chieflv because of their multiplicity 

The same points in the arteries mentioned 
above as nearlv as possible were measured 
in millimeters with a micrometer dtrectlv on 
the \ rav film This measurement as the film 
is made at the 2 0 inch distance and the vessels 
are onl> an inch or two from the film is dis 
torted a small percentage at the most \s 
there is apt to be some change in diameter of 



1 ig I ateral view of I II slio\ mg p or anastomotic 
circulation andfi e tortu us arteries with irregular lumina 
\ppearanceof arteries in film borne out by di section 

the \ cssel from the handling during dissection 
cutting aero s for the insertion of the mcasur 
mg rod etc these measurements are also apt 
to be in error depending upon the amount of 
trauma and cooling etc This mi & ht var> 
considcrabl> from vessel to vessel On the 
other hand a warm solution containing in 
soluble non toxic banum sulphate injected 
under pressure should distend all the vessels 
of about the same caliber uniformlv Meas 
urements therefore of the shadows of barium 
inside the v esscls m the \ ra\ films should be 
comparable If the amount of distortion is 
taken into consideration these measurements 



Fig 3 \nteropostenor f left foot f I II sho 
ingpoerva cular supply t> 11 f the t e gangrene of the 
fifth t e mummificati n f pa t < f the fourth toe atr phic 
changes in n lls of the ther toe osterpo i of the 
phalan es c Id extremity 
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It ul I I i (I i lo the it tu il diamitir i 
lit i ibk t nu i urun „iun ituition 

l>l l L UN 

Hu i nut urinunt in mult ujx n tl> 
it mill ii ml how wt think though \u 
hiwn it irin il m t< comp ire them with 
i gtnir ili/td mil trrt ular diminution in t il 
ill r i I iblt il I hi of tour c l to be ex 
| uli I itn t cs with uch a humid stltro is 
I th \t tl i t iiutgwgrcne Injcttion 
lunn„ hit of ipiqut ub tann ipota mm 
i hit it l mt > tht blood \t tl of cxtreni 
itu hixi bun tru I furh uict sfulh but 
th \ tr nth r hnginu Suihadcmon tri 
ti n llhtxi ul ir hi I btfi rtopintion would 
I t 1 il I rdit running amputatnn kxi! 

In 1 1 ti n I tin him ol tht mjiited irk 
ri il v ttm m the tilt how uth i widt 
| rill tin lununt f tht trttnt In tht 
1 r ti | r it tint imput Uion in the mid 
l In h i ntirih ju titud 1 hi was borni 
ul In th Ii ttm whi hdl tlo ed extreme 
ind wil prill mdirttriti It is rather a 
i mm n \j riititt t pmilh indiabetiis to 
hi\i I il »m| lit itu n for gingrene fail to 
hi il '■nil pi nt hi htr amputations oftm 
run mi unh il I until a mid thigh amputation 
i 1 u HI ur in extrimc la e thi will 
t til ti hid ii i tin prut l gencrali/ed 
It i r it h r i \ ti ee wh\ this i o Iht 
blxidxi*'- I win pnbibh upphing almo t 
tht minimum r purtm nt fir local mttalxil 
imunhr r hn ir\ i ndition \n\ trauma 
inti tion tt r thcr timulant of rtpair 
bruu, a lx ut i r i turn whith can n t be up 
jxirted b\ th IIkiI uppl\ vj heal in does 



notouur I hi mi tnn ifttn tir iiptlucnl 
irttnti with tht risult that tht uriillitnn 
i shut off ind thi gangrene txtend upw ml 
I rom tin him and dt ution of the t cun 
tasi with general utd artcrio ckro i and 
gangrene ofjm ixtrcmitj it is txidmt that 
amput ition 'should alwaxs be ptrformid hi h 
enough to ruth large \ts cl probihh till 
fining a kood blood supph and with i furh 
rich bed of ana tomo c I his conform with 
the experience that mid thigh amputati in 
gixes the mo t satisfactory rc ult if im i to 
be obtained in the e extreme 1 1 i 

(OM tt stoss 

In ptitiin of \ t\\ him >f tin ixtrimiU 
in ti cs of irtcnn tkrotit gin„rtn< dint 
often indicate In the iikihiition in tin ar 
tint the profound changes and thi gtnir il 
lnxohemint of the arterial \ tem In tin 
artcrio tlero i and endartcriti 

In pettion if him made of amput iti I h 
in which thi arterial sx temwa injt ted with 
barium how this general change i It irl\ 

Mca urcmtnts with talibritcd r 1 of tht 
in idt taliber of six major arteries in the Ii 
agree clo eh with tho e madt uj n \ riv 
tilms following mjtition if the irtino x ith 
barium and how thi gtntrah/cd in 1 irri u 
lar detrta c in i/t 

Iht future u e < f opiqut mt In injuti 1 
into peripheral \es el will mahi it |>o ihti 
to mca urc thoi \r> il aituratih an l k 
tc mint thi extent if their ii 1 1 I hi 
opaqut ub tancc mu t be harm! •> n n 
irritant t< tht xes cl will ind rt i hh cx 
crcted from the boch 
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A I I HOUGH hv datid dis asc is most com 
monli met with m Vustraha \cvv /t i 
lind and South \menca spondit ease 
oeeur in ill parts of the world In \hout ,o 
per cent of all cases the li\er is in\ol\ed I he 
following distinct t\pes of lesion are here found 
(i) Simple univcsicular c>sts which arc usually 
found m children or young adults ( ) Multi 
vesicular cists or cysts containing daughter 
cysts These arc often of a large size with in 
irregular thickened adventitia are often bile 
stained and tvpical of the disease in the adult 
(?) Complicated cysts which are usuallv multi 
vesicular the common complications being rup 
lure into the biliary channels suppuration or 
rupture into the abdominal or thoracic e nines 

PRr oPERvmr routine 
In about 75 per cent of cases the evst occurs 
on or ne ir the inferior surface of one of the he 
pilic lobes a painless tumor being palpable in 
the upper part of the abdomen 1 he others 
oceupv the subdiaphragmatic zones where thev 
usutlli remain latent until the> are of 1 large 
i/e often manifesting themselves onlv bv the 
ons t of one of the already mentioned comphca 
lions Itis therefore essential that a roentgeno 
gram of the diaphragmatic area be taken in order 
to detect any distortion or ele\ ation that mav be 
present Intrathoracic extension or the presence 
of an unsuspected pulmonary evst mav also be 
revealed When it is remembered that more than 
one cyst is present in at least 60 per cent of cases 
the importance of a preliminary roentgenogram 
is realized In addition the Casom intradermal 
test and the complement fixation reaction should 
be performed Except for the intravenous exhibi 
tion of calcium chloride in those complicated cases 
with jaundice no special pre operative treatment 
11 required 

THE OPLR VTION 

Inaslhcsia As a rule there is no contra 
indication to general anaesthesia except in the 


rare cases of htpalobronchial fistula m which 
Joe il inasthesia with paravertebril nerve block 
is the method of choice I here seems to be no 
doubt that local anxsthcsia carries with it some 
risk of anaphylactic shock which owing to the 
abolition of this peculiar state by general an es 
thcsia is absent when ether is administered If 
for any reason local anesthesia is used anaphy 
lactic sv mptoms if they occur can be controlled 
by the intravenous injection of 5 minims of 
1 1000 adrenalin 

7 he incision I his should be made so as to 
give the most direct access to the cyst the posi 
tion of which has been ascertained by clinical md 
radiographic methods As a rule a vertical 
paramedian incision with splitting of the rectus 
muscle gives excellent access but at times 
kocher s subcostal incision is more suitable 
Tor cysts of the superior quadrants of the liver 
a tr insthoracic approach with rib resection is 
essential Since in these cases it is all important 
to avoid if possible opening the pleural cavity 
the incision should therefore be made as low 
down and as far forward as convenient In 
some cases however owing to non obliteration 
of the phrenicocostal angle the pleural cavity is 
opened Suture of the diaphragm to the thoracic 
parietes mav be desirable but this is difficult to 
carry out effectively and owing to the loss of 
support when the subjacent cyst is evacuated 
the sutures often pull through thus producing a 
sucking wound with its attendant risks In non 
urgent cases it is advisable to paint the serous 
surfaces with 5 per cent iodine and carry out 
tamponage with iodized gauze to cause the 
formation of adhesions I wo or three weeks 
later incision and evacuation of the cyst can le 
carried out through these adhesions without 
risk of pleural soiling or pneumothorax 

Lxploration After the peritoneum has been 
opened wide retraction should be practiced 
there being many disadvantages in the lack of 
exposure obtained through the small incisions 
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nulinu 1 1 i iti 1 It i imj rtant to I ear in 
mm I thi friqumia f multiple casts ind t> pal 

I iti I th 1 1c <J the Inir the spleen and the 
nut,hb ring pint int d 1 Id \i„leit of this pro 
t lure ha in th pi t I ten re pms.il le tor man\ 

rr r in | r n l an I f r the on et of unt irt 
i n mph iti n it a liter date It is I aious 

II it in thi ia e I Irani tal iperituns the 
Mint f uih i\j 1 riti n mu t le er\ limited 

lint mil i Ihi k ns ire nre in the case ot uni 
\i liulir but iri i unman in niultiac lcular r in 
m[ h iti 1 i\ l m 1 mi\ bi well mtd 1 a thi 
ur^ n i i hil| in | rjteitin the pent neal 
i Ha lr m mtamimti >n 

/ pi iti n tth li li \ aruleonh one ast 
i I lit with it a timt althiu^h thi lep nd n 


their si^i and relitne po turn a well a n |h 
i n lit ion of the patient V warning mu l In 
giacn igainst attempting too much at >ni timt 

The woun 1 e l n e i circfulh u iriled b\ j aik 
and thi stomach and intestine are packi I ff 
with a di uble haer if large Iht packs so that th 
cast wall lie aacll i dated in the woun I I um. 
black packs tir thi upertmal hair Ucaim 
dau hter casts and scdicts show up well again t 
thi baikgroun 1 

Liatu tin t I the c\ t 1 ht imnudiate n k in 
ill ofieralions n hadatid casts is c intaminatK n 
of the <p ration helds with ha latid Hull with 
hadatid ilements in the torm fir id tap ul 
oliccs ir small daughter casts or aith ju 
\ls rptt n 1 hadatil fluid when local ani 
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thesia is used may give rise to se\ ere or fatal an 
aphy laxis while the use of general ancesthesia maj 
cause less severe delated, postoperative ana 
phy lactic symptoms It is therefore important 
to prevent contamination of the field with 
hydatid fluid although it is often impossible to 
avoid it completed 

If active hydatid elements are shed into the 
operative field, they may become implanted in 
the peritoneum or panetes where they grow and 
give rise to secondary cysts which manifest 
themselves only after some years of growth 
Neglect to take definite precautions against such 
contamination was common in the past so that 
as a result the older records contain many reports 
of cases of postoperative secondary cysts of the 
panetes and abdominal cavity 

In thick walled cysts it is sometimes possible 
by means of a fine curved atraumatic needle to 
insert guys of fine chromic gut so as to give the 
assistant control of the cyst In thin walled 
cysts this maneuver often causes puncture and 
collapse of the elastic laminated membrane of 
the parasite As a result the high intracystic 
pressure may force fluid or ev en scohces through 
the needle punctures withcontammation of wound 

In any doubtful case the guys should be dis 
pensed with until a later stage the cyst being 
kept in the wound by the pressure of the assis 
tants hands on the abdomen below The cyst 
should then be punctured with a large hollow 
needle and the fluid conveyed away from the 
operation field by tubing I have found a special 
two way needle and syringe of great value in this 
connection (Fig 1) 

The needle is inserted into the most accessible 
part of the cyst wall As a rule this is covered by 
peritoneum only but sometimes a layer of he 
patic tissue must be traversed Hydatid fluid 
escapes through a rubber tube into a dish The 
character of the flow should be noted In the 
case of a umvesicular cyst a large quantity of 
fluid escapes in a continuous stream before the 
needle becomes blocked with the collapsing 
mother cyst The block can readily be removed 
with a stylet If daughter cysts are present the 
flow lasts only a short time that is until the 
particular daughter cyst punctured is evacuated 
If the needle is pushed further in another small 
quantity may be obtained The color and nature 
of the fluid also may giv e important information 
as to the state of the cyst contents After as 
much fluid as is practicable has been run off pure 
commercial formalin is injected from the pre 
viously charged syringe without removing the 
needle Enough formalin should be injected to 


make with the fluid remaining in the cyst at 
least a 1 5 per cent solution In the case of a 
cvst 10 centimeters m diameter I inject 75 
cubic centimeters allowing the solution to act 
for at least 4 minutes in order that any free 
hydatid elements may be killed During the 
delay the packs should be rearranged guys 
placed m the adventitia and the large bore 
(15 millimeters) tube of the electric or water 
pumpplaced ready mlowerangle of wound (rig 2) 
The formalin can have little effect on intact 
daughter cvsts but it is worth while to use it, 
even when multnesicular cysts are present in 
order to fix any scohces set free by puncture or 
manipulation \fter the formalin has been 
allowed to act the adventitia may be boldly 
opened the assistant either by means of the 
guvs or by pressure on the abdomen below keep 
ing the c\st wall in contact with the packs 
The wide bore tube connected with a water or 
electric pump is then used to evacuate any fluid 
or debris With sufficient negative pressure even 
large daughter cysts can be removed in this way 
although in some cases the contents are so thick 
that the pump may prove ineffectual In such 
cases an ordinary tablespoon is very useful 
Whatever method is adopted complete evacua 
tion of such cysts is often a time consuming pro 
cedure In the case of umvesicular cysts the 
large thick walled mother cyst can usually be 
delivered intact and by means of the pump all 
fluid can be readily removed practically pre 
eluding any contamination of the area Great 
care must be taken to evacuate all debris 
Pouches and diverticula should be looked for 
and the inside of the adventitia either swabbed 
with dry gauze or irrigated with salme After 
this the cavity should be swabbed with 4 per 
cent formalin or 90 per cent alcohol the excess 
being removed with dry gauze No attempt 
should ever be made to remove the thick fibrous 
adventitia completely Not only is this un 
necessary but owing to the intimate connection 
between the adventitia and the hepatic connec 
tive tissue and the frequent presence of large 
veins such an ill advised attempt is fraught 
with great danger and may be followed by a 
fatal result In very large cysts partial removal 
of the extrahepatic portion of the adventitia may 
however be carried out to facilitate closure 
Treatment of the canty The ideal procedure 
is to close the cavity and the abdominal incision 
without drainage Howev er this depends on the 
pathological state present 

1 In the case of clean simple cysts when the 
inner wall of the adventitia is smooth and when 
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little if an> Tide enters the cavitv should lie 
filled with sterile normal saline and closed with 
out drainage (Fig 3) The saline acts as a 
buffer against the entry of bile obviates a post 
operative {ncumocvst dilutes an\ bile that ma\ 
leak in and as it 1 slowh al orbed allows 
gradual contraction of the adventitious capsule 
Irowdcd a tpsis is maintained this method 1 
followed b> a rapid convalescence and leaves an 
intact a! dominal wall 

3 If the evst contains daughter cysts it may 
often be safely treated in the same way although 
owing to the difficulty of complete evacuation 
and the frequenev of gross biliary leakage the 
method is not so universally applicable nor so 
safe In anv cases in which the surgeon is 
doubtful as to the completeness of evacuation 
or when bile enters freelv it is advisable (a) to 
leave one of the sutures in the adventitia long 
and to bring it out through the incision (b) to 
place a drainage tube down to the suture line or 
(c) to suture the adventitia li B htlv to the pen 
toncal suture line 1 hese arc safeguards against 
leakage into the peritoneal cavitv and if the 
pressure in the cavitv rises liccau e of infection 
provide an efficient and safe guide to the su 
tured evst m order to institute drainage 

t If the evst is infected a phenomenon 
which 1 usuilh a elated with engorgement of 
the outer surface deposit of recent lymph 
imental adhcsicns and turbid or foul smelling 
c intent or if the surgei n 1 uncertain as to the 
wisdom ( f closure for reasons such asdifficultv of 
iccess I iliarv ccntamination mu’tiloculation 
etc it is advisable to close the adventitia par 
tnllv and provide drainage through a depen 
lent part The rubber drainage tube should 
ha e a wide bore should be provided with 
lateral openings and if pos lble the omentum 
should fie brought into position around it 
Such a method is essentially safe and although 
some successful cases of evacuation and clo ure 
without drainage of these tvpes of evst have 
lieen recorded I believe that thi procedure car 
ries vvith it an unjustifiable risk Hence I advo- 
cate drainage in all such cases In suppurative 
case it is of) ious that if transthoracic drainage 
is undertaken everv effort should be made b\ 
proper sittin B of the incision or bv means of a 
twosta^e operation to prevent pleural con 
tamination an event which often lead to a 
pyopneumothorax 

4 Calcareous change in the adventitia of 
old standing evst 1 not uncommon and presents 
some problems Thi change is as a rule patchv 
but in rare cases the whole adventitia mav be 


converted into a thick rigid calcareous envekpc 
The parasite in such cases is usually dead and a 
such evsts are usuallv quiescent operative inter 
ference is not often nece sarv Operation houll 
always be avoided if possible because of technical 
difficulties and becau e infection if once mtrv 
duced invariably leads to the formation of a 
persistent sinus with a foul smelling discharge 
Sometimes however usually because of a low 
grade infection such cysts require operation 
Fhe operation should take the form of evacua 
tion treatment with alcohol attempted suture 
of the adventitia and closure of the parietal 
wound with a tube down to the suture line onlv 
In this vrav it may be possible to avoid the intro- 
duction of infection or to control a quiescent 
infection without the distressing sequela of a 
chronic sinus The methods of dcatin" with the 
evst cavity are schematicallv shown m figure 4 

Space will not permit any detailed consider! 
tion of the other types of complicated evst Each 
carries with it numerous problems of its own 
which I have discussed elsewhere (1) The out 
standin" principles of treatment of some of them 
however may be summarized as follows 

1 Rupture 0} the c\sl into the biliary passages 
Cfinicallv this complication is characterized bv 
intermittent or persistent jaundice biliarv colic 
hepatic tenderness the passa e of hvdatil 
debri in the stools and not infrequently bv 
svmptoms of suppurative cholangitis \s a 
result the diagnosis of complicated cholchthiasi 
is often made and exploration to this end car 
rted out \\ hen no gall stones arc found further 
search mav reveal a hydatid cyst which shoulf 
lie dealt vith by drainage U the same tunc 
the common bile duct should be carefully ex 
amined If jaundice is present it mav lie rie 
sumed that the duct contains hvdatid d bn or 
daughter cysts and that infection of the biliary 
passages is present Drainage of the common 
duct should then be instituted 

2 Rupture into the peritoneal eavtt\ This mav 
occur either spontaneously or follow in„ varying 
degrees of trauma It 1 usually characterize 1 
bv some degree of peritoneal shock simulatin 
other acute upper abdominal lesions and 1 often 
accompanied by anaphylactic svmptoms in tre 
form of urticaria erythema dv pncca etc It 
is ol v ious that depending on the state 01 the 
evst as regard infection liharv contamination 
etc there are many po sibl sequela? At opera 
tion fluid and d bns hould be remov ed from the 
abdominal cavity as completely as pos ib e par 
ticular attention bein 0 given to the paraco c 
sulci and peritoneal fossa: The und r surfaces 0 
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Fir 4 Schematic rcprc rotation of tl c \a iou d 1 
of dealing with the ca\it> of a hepatu h\ liti I ift 
evacuation A niling wit! saline anl tl> u ith ut 
drainage B Iillin with aline clo ure and ut irm t 


j l niim One uture 1 brought out C Filling with 
1 e lo u e and the placin of a dram down to the u 
tu line The omentum 1 in position D Open drainage 
Tli omentum 1 in po ition 


the h\er should bt explored for the leaking c\st 
so that it max be evacuated and drained It is 
of course probable that the patient will dtvelup 
multiple secondary abdominal cv ts some v t irs 
later and he should be warned of the ncccssitx 
of keeping under obserxation at least io xcars 

3 Rupture into the pleura or the bronchi is a 
comparatixelx rare complication of subdnphrag 
matic cysts but manx dixerse pathological pic 
lures are possible Ihus empyema cholcthorax 
cholcpyothorax cholepxopneumothorax or sim 
pie hepatobronchial fistula with bile stained 
expectoration may occur Unless the surgeon is 
aware of the x agarics of hxdatid disease in this 
situation the true state of afTairs max be realized 
only at operation Such cases demand dependent 
drainage of the subdnphragmatic c>st and this 
ma> sometimes be undertaken at the time of 
drainage of the commonly associated empjema 
or more frequently at a second operation 

POSTOPER XTIX E COMPLIC XTIONS 

1 Anaphylactic swnptoms Owing to the 
absorption of hydatid fluid at operation there 
may be anaphylactic sxmptoms even after gen 
eral anTsthesia although they are usually de 
lay ed for some davs These take the form of 
'ague pyrexia dyspncca asthmatic attacks 
cutaneous eruptions etc but as a rule are 
transient and of xery little significance 

2 Postoperalnc pyrexia If this is transitorx 
it is usually due to simple postoperatixe re 
action or to anaphx lactic effects If it persists 
or reaches any height it must be regarded as 
serious In the case of cysts which haxe been 
closed it often means the onset of infection in 
the caxity probably from entry of infected bile 
or recrudescence of a quiescent infection It max 


also be due to leakage through the suture line 
with resulting localized peritonitis In all such 
cases one should not hesitate to reopen the 
wound and to institute drainage 

1 ollowing the drainage of a suspicious hydatid 
a high temperature usually means the onset of 
infection the organism finding in the hydatid 
debris which is often inadvertently left an 
excellent pabulum for growth In such cases care 
must be taken that the tube is not blocl ed by 
membrane and that pus is not allowed to remain 
under tension In suppurating cysts drainage is 
usuallx free and in some cases a persistent high 
postoperative temperature with severe toxemia 
is noted Many of these infections are anaerobic 
It would seem that open drainage brings about 
aerobic conditions which allow of rapid growth 
of streptococci The latter are generally found 
exclusively in the discharge after a few days 
The fact that the cyst wall and the wound of the 
soft tissues become infected with streptococci of 
a virulent type accounts for the severe toxiemia 
Other causes of pyrexia are the onset of infective 
complications as subphrenic abscess localized 
peritoneal collections empyema extension into 
the hepatic tissues or suppurative cholangitis 
3 Leakage into the peritoneal cavity through 
the suture line of a closed cyst is a well known 
postoperative complication and should be care 
fully watched for in all cases It may give rise to 
a mild or severe localized peritonitis with pain 
tenderness rigidity and toxiemia and will neces 
sitate re operation and drainage Occasionally 
bile enters the peritoneum freely and a biliary 
effusion or cholepentoneum is produced This 
may be latent and giv e rise to few symptoms but 
as a rule the presence of a low grade infection 
causes suppuration and necessitates drainage 
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4 Deep persistent jaundice accompanied bv 
rigors and sweats ma\ occur especially with 
suppurating cysts or with evsts which ha\e rup- 
tured into the biliary passages Such ca«es have 
an exceedingly gra\c pro„nosis the institution 
of common duct drainage being as a rule the 
only measure of value 

5 Intermittent drama n c is sometimes a prob 
lem which m n lie due to the pocketing of a large 
cy st or the hi iching of the tube by hy datid mcm 
branc or slough Me should guard against this 
1 y not shortening the tube too soon by irriga 
tion method and by careful exploration of the 
draining tract In some cases large sloughs 
deme 1 from the a\ascular adventitia ma\ sepa 
rate with a profuse discharge Such sloughs may 
lie several square inches in area and their separa 
tion nm be accompanied by ccondarv hxmor 
rhage which is however rarely fatal lersitent 
drainage over a period of months is not uncom 
mon and mav be luc to a great variety of causes 

I hus the pocketing of discharge due to irregular 
collapse of a large cyst calcireous change in the 
adventitia the formation of a thick granulating 
cavitv wall the formation of soft calculi in the 
draining tract or non dependent drainage may 
all be factors In some casts the discharge is 
particularlv foul and ow ing to the persistence of 
toxic manifestations further operation mav be 
required Sometimes profuse persistent di 
charge of bile occurs \lthough this usually 
ceases as contraction occurs it i important to 
bear in mind that there mav be another cyst 
causing pressure on the ducts or the ducts may 
be partiallv blocked b\ hv datid d bn In such 
cases the administration of ox bile hy mouth is of 
benefit In persistent cases a further operation 
to correct the condition must be done 

6 Second irv imj hntation cysts mav occur in 
the peritoneum or in the abdominal wall These 
evsts are derived from scoliccs or brood cap 
sules which pht at operation and manifest 
themsel e it a period varying from to io 
vears after operation In the past the frequenev 
of this complication has not been sufficiently 
recognized and until hv datid cy ts are treated 

ith the same respect as i an infected focus 
thev will cintinuc to l« relativelv common The 
method of accurate pntective packm f r 
malimzatien and pre cntion of leakage already 
indicated arc at the. present time the be t means 
at our dtspo-al to ob late thi comf hcation 

kecrode-ctnce of svmptoms at a later date 
i sometime due to the presence of a re idual 
evst The^e mav be readilv overlooked at the 
pnmarv operation unless careful exploration i 


carried out Oeca lonallv the relief of prex S re 
occasioned bv the evacuation of a superticullv 
placed cv st allows a deeper evst to extend for 
ward and produces a swelling m the ormnal ue 
manv months later \t other times the re i J a! 
cyst becomes infected and somewhat puzzln 
symptoms appear at varying time after open 
tion It is in the detection of such c\sts that I 
have found the complement fixation test clal* 
rated by k II Tairley ( ) invaluable 

8 Incisional hernia and intestinal ob tructi n 
from adhesions are rare postoperative sequclx 

PROGNOSIS 

In uncomplicated evsts the results if the 
treatment which I have outlined arc cxccll nt 
the mortahtv is ne 0 h„]bk and convalescence 
uneventful m the majority of ca*cs In com 
plicated cases particularlv in the presence of sup- 
puration the mortality is higher and in nearly all 
cases l due to the spreading of the infective 
process In suppurative cases the mortalitv ap- 
proaches o per cent while m intrapleural or 
intrav isceral ruptures it l approximately 50 per 
cent It 1 the frequenev of complication — rup- 
ture infection or implantations— which often 
makes hv datid di case both as to morbidity an I 
mortality so serious a surgical problem 

In determining whether a patient is cured or 
not we Jind the complement fixation te t of great 
value \fter complete evacuation of a ml 
cyst the amount of complement tixcil fall 
rapidly and if it per ists to the extent of levin 4 
minimum hxmofy tic doses of complement alter 
1 months it is very pro! able that a lesuhnl 
cyst is present The test should always be per 
formed quantitatively and the scrum tested reg 
ularly every 3 months after operation if an 
accurate [ ro 0 no is is desired 

CONCLLSIOV 

In thi short survey of the operative treatment 
of hepatic hvdatids it his l>ecn po sible onh to 
touch on some aspects of this intcrcstm divav 
Surgeons working in hydatid countries arc 
con tantly meeting with diverge clinical ari 
pathological pictures some if which tax their 
diagnostic powers and surgical ability to the full 
If 1 have succeeded in throw m li ht on w"* 
of the-c pro! lems this article v ill have achieved 
Us purpose 
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FROM UROLOGIC SERVICr MICIIIEL REESL HOSPITAL 

A SIMPLIFIED TECHNIQUE TOR REMOVAL OF CALCULI IN 
THE PELVIC PORTION Or THE URETER 

D \NIEI N EISEVDRATH M D f A C S Cmcvco 


T HE removal of impacted ureteral calculi 
located between the point where the ureter 
crosses the iliac vessels and the point ot 
entrance into the bladder, is often a very difficult 
procedure This is due to a number of factors 
1 It is difficult to identif> the ureter because 
it lies in most intimate relation to the peritoneum 
lining the iliac fossa and true pelvis Unless the 
exposure be an adequate one much v aluable time 
is lost because of the retraction of the ureter in 
ward with the peritoneum 

In some cases there is such a degree of in 
fection of the periureteral sheath that rather 
dense adhesions to the iliac vessels and peri 
toneum have formed We w ere obliged to expose 
the juxtavesical portion of the ureter intrapen 
toneally in one case m which an abdominal 
hysterectomy had been followed by the formation 
of such dense adhesions between the ureter iliac 
vessels and peritoneum as to render mobilization 
of the pelvic ureter a hazardous procedure by the 
most commonly employed extrapentoneal route 
One should never attempt to separate forcible 
an adherent ureter from the iliac vessels lest an 
uncontrollable hcemorrhage result from injury of 
some large arterial or venous trunk Opening 
of the peritoneal cavitv is unavoidable at times 
especially m the female during mobilizaton of 
the pelvic ureter This has occurred in several 
of our cases but the opening was immediately 
closed with fine chromic (No 00) catgut 
In all operations on the pelvic ureter the 
patient should be placed in extreme Trendelen 
burg position No special preparation of the 
operative field is necessary Some operators pre 
fer a median incision for exposure of the pelvic 
portion of the ureter while others employ a para 
rectal incision displacing the peritoneum toward 
the midhne of the body so as to avoid opening the 
peritoneum We prefer an incision which runs 
parallel to the outer half of Poupart s ligament 
and then continues almost vertically upward 
when it reaches the anterior superior spine of the 
ilium The fibers of the external oblique aponeu 
rosis are separated and then the internal oblique 
and transversalis muscles are divided as close to 
the outer border of the rectus muscle as possible 
Upon reaching the peritoneum lining the iliac 


fossa it is displaced inward with the aid of a 
gauze sponge until the iliac vessels are to be seen 
The most difficult portion of the technique at 
this stage is the identification of the ureter Since 
we have discontinued the pararectal or muscle 
splitting incision and have adopted the one giving 
a much wider exposure we have been able to 
identify the ureter far more rapidly Usually the 
ureter is retracted mesially by the assistant and 
easily overlooked If one begins to look for the 
ureter proximal to the point at which it crosses 
the iliac vessels (Fig 1) it is more readily identi 
fied than if one searches for it at a point in the 
true pelv is As soon as the ureter has been identi 
fied it is separated from the peritoneum lining 
the iliac vessels by a form of spreading dissection 
using blunt pointed curved scissors As soon as 
the ureter has been completely separated in this 
manner we place a temporary sling or loop of 
catgut around the entire ureter so that it can be 
drawn close to the more superficial portions of the 
operative field We then proceed to insert a 
traction suture of fine catgut (No 00) through 
the wall of the ureter just proximal to the point 
at which it crosses the iliac vessels (Fig 1) An 
incision is then made with a very small scalpel 
(similar to those employ ed for eye operations) so 
as to open the lumen of the ureter 
The displacement inward of the peritoneum is 
now continued m a distal direction until the 
entire pelvic portion of the ureter is exposed (rig 
2) An ordinary ureteral catheter is introduced in 
a distal direction through the opening previously 
made (Fig 1) in the iliac portion of the ureter 
This will yield valuable information as to the 
location of the impacted calculus and as to the 
degree of thickening of the ureteral wall opposite 
or below such an obstruction 
\\ e do not propose to enter into a discussion as 
to whether calculi especially those impacted in 
the pelvic portion of the ureter are secondary to 
stricture formation here or whether the stricture 
is secondary to prolonged impaction of a calculus 
1 e is of decubital origin It is our opinion that 
one is as common as the other and this must be 
borne in mind m the postoperative care after 
ureterotomy for calculi which it has been either 
impossible to deliver by non operative methods 
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<r in which the presence cf anurn andpvelonc 
phnlis screed ns indications for operative inter 
ftrence 

On acu unt of the outward cur\c which the 
ureter follows after crossing the iliac vessels it is 
\er\ diilicult in manj cases to obtnin adequate 
tixati in of the ureter so as to muse dirtctl> over 
nn impacted calculus In order to obtain such 
fixation it is desirable to comert the out vard 
cur\e into » straight line We ha\e l>ecn able to 
lo this be inserting a senes of traction sutures 
similar to those cmplojed in opening the ureter m 
Us tine portion is shotrn in T/gure z The hrst 
set of these traction sutures is introduced about 
midwae between the iliac vessels and the point 
where the ureter enters the bladder as shown in 
I igure 3 rhi lixe the juxtavcsical portion of 
the ureter in such a manner that a second set of 
(f ig 4 1 sirmfarl> inserted traction sutures of fine 
(sire So 00 or No 000) catgut inserted just 
proximal or opposite to the impacted calculus 
enables the operator to make a small inci ion 
directlv over the calculus under guidance of the 
evt Such a smalt incision made in the long axis 
< f tht ur ter is inch pensable if one wa hes to 
avoid a postoperative stricture which often 
occurs if the ureter is opened b\ sense of touch 
n! me \fter removal of the calculus we pass a 
fair si cd ureteral catheter (sue 6) through the 


iliac urcterotomj incision (f ig 1) in I oth aj r vi 
mal fun to renal pelvis) and di tal (into the 
bladder) direction W hilc this catheter is m 1 1 ice 
the segment of ureter from which the calculu 
has been removed is carefully palpated in order to 
obtain information as to anj decrea emits lumen 
or thickening 0/ its wall indicative 0! stn lure 
formation 

No attempt is made to clos? the inci ion in the 
pelvic ureter from which the calculus has been 
removed \ strip of drainage material known as 
Tcnrosc 1 icktng 1 c a soft rubber drain ma le 
of the same material is u*c<I b} denti Is an) 
called rubber dam is placed opposite the open 
ing in the pelvic ureter and allowed to come to 
the surface at the lower end of the abdominal 
incision 

\ stiff ordinary rubber tube shoull never be 
used in these cases because it may give n-<c to 
pres ure necrosis of the iliac vessel with which it 
lies in contact The iliac ureterotomy inci un 
(Iig 1) is closed with one or two interrujtcl 
sutures of fine chromic gut 

Care must be exercised not to enter the lurren 
of the ureter because of the danger that the 
chromic catgut mav act as the nucleus of a future 
calculu The soft rubl>cr dram is left *n id f° r 
at least 10 day s Urme usually e capes for s i r 6 
dav s but this will cease promptlj if no obstruct! n 



EISENDRATH REMOVAL Of CAICULI IN PELVIC PORTION OF URETER 


247 



Tig 3 Tirst set of traction sutures inserted just bt! 
iliac vessels through wall of pelvic porti n of ureter N te 
disappearance of outward curve of ureter 

in the form of a stricture or overlooked calculus 
exists The abdominal incision is closed hver bv 
layer after a rubber drain has been inserted 
through its upper angle so as to drain an> secrc 
tions which might collect in the iliac fossa 
The immediate complications following a 
ureterotomy in which the described technique is 
employed are the same as those following anv 
operation on the kidney or ureter 1 One must be 
constantly on the lookout for reflex intestinal 
paresis (renal ileus) acute gastric dilatation or 
anuria if an obstructing calculus has been over 
looked in the opposite ureter or kidney 


Tig 4 -V sec >nd more distally inserted set of traction 
sutures enable one to fix the ureter and corrects com 
pletcl) its out vard cur c A third set of these temporar> 
sutures at the level of the impacted calculus is rarely 
nc cssary One can now make an incision directlj over the 
at ulus under guidance of the eye 

Of late complications two deserve special men 
tion \ 17 stricture formation and unnarv fistula 
Tverv patient who has had a ureterotomy for 
impacted calculus should be examined as soon as 
feasible for stricture Dilatation should be done 
for such a narrowing at regular intervals possibly 
once a month m order to forestall the reformation 
of a calculus at the site of the stricture or proxi 
mal to it T istula formation is rare at present and 
is usually due to stricture formation or to an 
overlooked calculus which is located distal to the 
incision which had been made for the previous 
ureterotomy 
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C OM I LI TI remov al of the uterus by the 
abdominal route according to any of the 
procedures hitherto described with which I 
am familiar has not always proved either an cas\ 
or wholly satisfactory operation in my hand 
Moreover my observation of the work of a num 
ber of highly trained pelv ic surgeons during the 
past 20 years together with the verbal testimony 
of others con\ inces me that l am not alone in this 
experience I have witnessed om, death on the 
op rating table from uncontrollable hemorrhage 
v hich occurred while an experienced gynecologist 
possessing uncommon skill and mature surgical 
judgment was performing an abdominal panhy s 
Urcctomy b> means of a widely practiced tech 
mque for complicated pelvic disease repeatedly 
I have seen other men of merited renown as pt.lv ic 
surgeons encounter annoyance and suffer embar 
rassment from obstinate venous bleeding which 
defied their resourcefulness during the execution 
of this operation Occasionally too damage to 
the ureters has been observed And in one in 
stance it was my mi fottunc a few years ago to 
sustain a fatality from fulminating streptococcus 
{KTitonttis vuthtn 72 hours after an abdominal 
total extirpation of the uterus according to one of 
the best accredited plans 
Consequently during the past 4 years I have 
been endeavoring to p rfcct a technique which 
would be relativclt simple easy of execution and 
reduce to a minimum the three chief dangers 
namely (1) hTmorrhage (2) infection and (3) 
damage to the ureters It is my belief that the 
operation presently to be described not only 
meets these major requirements but possesses in 
addition substantial minor advantage 
bince p rlectm 0 the operation I have made a 
rcasonabU comprehensive but not an exhaustive 
survey of the literature because I oon learned 
that an astomshinglv large number of ingenious 
and meritorious modifications of standardized 
procedures have been described and it has not 
been pos lble for me to scrutinize all of them in 
detail I ha e however examined a number of 
\mcncan Engh h French and German text 
books and sv tuns and have reviewed do e\v the 
price lures li ted jn various indices coveting the 
tarh r literature 3S well as that of the past dec 
ade uthout finding this plan dc cnbed If it 
later develops however that I have stmplv re 
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discovered a technique which has been previoe h 
de cribcd bv another who antedated me in work 
mg along this line I hah most wilhmjv admit hi 
priority ofdiscoverv and herewith dedicate this 
publication to his memon wd to the adi ocaey of 
what I believe to be a good operation band upon 
sound surgical principles 
Of historical interest in connection with the 
presentation of this new panhy stcrectomy tech 
mque is tht fact that this happens to be the semi 
centennial anmvcrsarv of the first carefully 
planned total extirpation of the uterus by the 
abdominal route On the joth day of Januan 
187S \\ \ Freund first performed this operati n 
for cancer of the uterus by 3 method n hich he had 
carefully worked out upon the cadaver More 
over in the doing of it he made u*c of the posture 
which later was perfected bv and is generally 
accredited to Trendelenburg 
Three yeaps later in t$bz Dardenhcuer who 
was familiar with Freund s cancer operation per 
formed the first panhy sterec-tomy bv thcabdomi 
nal route for a myomatous uterus 
In America Dr Mary \ Dixon Jones on 
February 16 rSSS was the first to perform pan 
hysterectomy for uterine hbroid She Dr tdilan 
abdominal subtotal hysterectomy and then rc 
moved the ccr it by way of the vagina 
In January 18S9 Dr L £ Mimson proposed 
and carried out his epoch making contribution to 
hysterectomy namely prelim inarv libation of the 
ovarian and uterine vessel 
The operation of panhv stcrectomy was further 
popularized iti the* early vears of lit hi lory 
through the n ork ofM M I oik James laistman 
G M LdeboH II J Holdt and I Krug in 
Mficncu Trendelenburg Schauta Chrobak and 
1 otablv \ Martin m Gcrmanv F It Jcssctt ard 
Thomas Keith in Great It ri tain and l \ Gouil 
laud who was the first to perform it in 1 nnce m 
1891 

rotra srtNDiRo/zfD vl. ins 
Many in emous and creditable modifications 
have been sugges telJtom time to lime Since this 
early pioneer development of abdominal janhvs- 
terectomv until today at least four phns mav be 
regarded as sufficient!! v ell tandardized and 
w id lv enou h emploved to be v orthv of brief 
description In all of these J shall omit that part 

1 rot] tit Krr nuwj If <-c*l Aivxu un j! IT* 



RICHARDSON A SIMPLIFIED ABDOMIWL PANHYSTERECTOMY 


249 



Fie 1 \ transverse crcs enti 1 1 1 n ha b n matic along me upper margin 

of the vesico uterine 1 nt ncum and nt nued n ea h side up to the uterine attach 
ment of the round ligament On the left t! c mdc fnger has perforated the broad 
li ament and is shown suppo t n„ the round ii ament the fallopian tube and the 
utero ovarian ligament On then ht thesestru tures have been divided and securely 
ligated by a transf xing li ature 


of the technique which deals with the appendages 
since the variations emplo>ed in this part of the 
operation are irrelevant to the purposes of this 
communication 

Plan 1 The uterine appendages having been 
appropriate^ dealt with the vesico uterine peri 
toneum incised transv erscly the bladder freed and 
pushed well down and the broad ligaments laid 
open to expose the uterine vessels these are di 
aided and ligated at the level of the internal os 
Strong traction upward is now made upon the 
uterus while the operator using sharp dissection 
applied close to the cervix encircles it repeatedly 
each time at a lower level and divides all strut, 
tures attached to it until the vaginal vault ap 
pears like the top of a tent This is first opened at 
an advantageous point ballooning occurs and 
detachment is completed by a circular incision 
close to the cervix An assistant follow s the knife 
throughout the dissection apply ing a fuemostat to 
each bleeding vessel and to the v aginal v ault at 
strategic points as it is cut across This procedure 
niay be aptly described as the peeling out oper 
ation 

A modification of this plan is to core or ream the 
cervix out leaving a thin cylinder of cervical 


tissue to which the supporting basal ligaments are 
attached 

Plan The preliminary steps dealing with the 
appendages having been carried out the uterine 
vessels divided and ligated at the level of the in 
ternal os and the bladder separated from the 
cervix and carried down sufficiently to expose the 
anterior vaginal wall the operator now applies a 
stout clamp parallel and close to the cervix on 
either side embracing in its bite the parametnal 
tissues and basal portions of the broad ligaments 
quite down to the v aginal v ault These tissues are 
now divided The v agina is opened anteriorly the 
cervix is grasped with a volsella and drawn for 
ward into the pelvis while its vaginal attachment 
is divided laterally and behind with curved scis 
sors or a knife 

Plans This is the Doyen operation Without 
preliminary disposal of the appendages the uterus 
is grasped with a heavy volsella and drawn 
strongly upward and forward over the symphysis 
A blunt instrument is then introduced from below 
into the vagina by an assistant and carried well 
up into the posterior fornix Cutting down upon 
this the operator opens the posterior vaginal 
wall Through this opening the cervix is grasped 
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and drawn >nto the cut dc sac Its. yagmal attach 
mcnt ts then dixided UterilU and anten rl\ 
which |K.rmits it to be drawn sharply backward 
and upward The bladder is sej arated from 
below as it comes inti mow and the uterine 
y csscls and appendages arc dealt with in sequence 
as the\ ire approached 
1 hn 4 One other jlm with \anous minor 
modilicatnns de screes special mention for two 
rta ons first liec tusc it is championed In a num 
ber of excellent jxly ic surgu ns and undoubtedh 
is a better operation than any one of the three 
already mentioned ind second becau e the i ri„i 
nal w is dcMsed In an \mencan Dr j I Hald 
win of Columbus Oln and a drscripti in of the 
technique | ubh lied in iqiO It differs essentially 
from the three plans outlined aboy e in the fact 
that after the initiil ipemng into the yagina is 
ma lc the m ltx finder era stron„ h >ok is intro- 
duced t> seryc a a guide and aid in complain^ 
the eery teal let Kliment Ouite UHcrent aNo i 
the llal lwin meth id of uturing the riund h„a 
ments into the angles of the yagina and of cl in„ 
the latter I y a purse stnn,, uturc yyhich further 
str\e t a tmert its cut margin 

piyru>rjiF\r of uttjiok ti cumqci 
It cannot be denied that each of the-e plans as 


n 1 m f bt t ) t\l j j 1 It l 111; 

I t t II t > I I I I ltd Ih 
th bl dJ 11> p rat 1 th | I r\ 

l I I fa k th It th tni 

l Ih im l III I ! I fill 

th 1 h q f th n I I I If m tl 1 ( 
t liz g ih t m I fa t t I t 

well as a great many lmilar pr cc lure tint may 
justly l»c considcri 1 mm >r m diti ati n f tl *e 
type iperati ns j ossc sts di tinctne mint \ r 
can it be justly c nten led tint the i t maj rit\ 
of total hystcrcctomi seann t I* mf rl il l\ an 1 
satisfactorily executed by one of these tal It he 1 
method Hut e are less intere tc I t In in the 
large percentage of ueees^es that an I*, le iti 
mately ere hied to the cn I re ults of a jicrative 
procedure than we are in the small r nu iber if 
technical dilTicultie e m[ h ati n an I failure 
that per-istently crep uj to mir ur rtc r! 
‘’uch deficiencies in n inc nsi leral! nu Ur are 
to I»c foun 1 re orded in cy cry lal ulatt i • ti tical 
study of the end re ults f al 1 mini! f h ter 
ectomy that I haye rcyi wc I It is 1 1 I K i } r li- 
able therefore that any cxficncn I | I i ur 
geon yall deny that I y any tichni [u in 
ogue occasionally he tin Is thi fierat n hfi 
cuit of execult n that hxmorrhage i fr ju nilv 
tr iib 1 some an 1 occa i nally cm! arra in e en 
to the extent of jeopardizing one or 1 thur ter in 
the urgent neces ity of its immediate c ntr I that 
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Fi„ 4 \ sagittal \iew with arro s indicatin the dire 

tion and depth of the bladder dissection \ ell bel v the 
le\el of the external os uteri \\ hen the bladd r is dr pped 
well down the ureters are carried still further f m the 
dan trzone 

measures to combat or pre\ent postoperative 
shock arc now and again required that actual 
damage to ureters still occurs and that in rare 
instances a fulminating streptococcus peritonitis 
brings a rapid exodus to his patient and profound 
mortification to himself Such at least are mv 
own convictions which are based not onlv upon 
personal experiences but also upon the observa 
tions and testimony of a number of exceptionally 
competent gynecologists with whom it has been 
my privilege either to be associated or intimately 
acquainted during the past 20 years 
Consequently I have given much thought to the 
development of a simplified technique for abdomi 
nal panhysterectomy which could reasonably be 
expected to reduce to a minimum these irritating 
and disastrous occurrences with the result that 
the operation now to be described has been gradu 
all\ evolved Five features of it were specifically 
designed to achieve this end namely 
1 Complete separation of the cervix posteri 
orly as well as anteriorly below the level of the 
external os b\ means of blunt dissection applied 
according to a carefully devised anatomical plan 
nnd confined to its relatively avascular mid sec 
tion The specific purpose here is not onlv separa 
tion of the bladder and rectum but particularly 
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Tig 5 The uterus is here shown lifted well upward and 
f rward o er the pul is A transverse incision has been 
made through its posteri r peritoneum 1 centimeter above 
the attachment of the uterosacral ligaments The index 
fn eri depicted applv mg blunt diss etion to the relatively 
avascular midsection of the cervix and upper vagina for the 
purpo e of sepa ating the rectum well below the lev el of the 
exte nal os uteri 

segregation of the loosely attached fan shaped 
lateral plexus of veins on each side into a narrow 
zone adjacent to the basal portion of the broad 
ligament in front and behind so that they may be 
included in a single clamp to be applied to the 
latter prior to its detachment By this simple 
device the free bleeding usually encountered in the 
lower lateral cervical region which requires the 
application of multiple hoimostats and sutures 
uncomfortably close to the ureters is completely 
av oided 

2 Detachment of the divided and ligated uter 
me vessels from the lateral margins of the cervix 
down to the basal portions of the broad ligaments 
in addition to detachment of the bladder and 
pubo cervical fascia anteriorh in order to drop 
the ureters considerably farther away where they 
are practically safe from mechanical injury 

3 The possibility of a postoperative strepto 
coccus peritonitis from the cervix is reduced to a 
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minimum not onl\ throu e h prchmtmrx surgical 
t llct c f the \agma and cer\ ix but also by reason 
f the fact that at n > stage i f the operatnn is the 
cr\ ix squeezed by the application of forceps to it 
n r is it at an \ time Iran n into the pelvic ca\it\ 
n r is either a hn"er or hook introduced into the 
igina a Ij Kent U the cer\ ix to sen e as a guide in 
detaching it Onh the knife enters the \agma 
m I this i disc lrdcd as oon as the \ aginal detach 
mint i c m{ leted 

4 1J\ me ms of a pteialh dc\ l ed an„lt suture 
this vtrtd I isalsi mutts of the broad ligaments 
in I the utir aerd ligaments arc ltrml\ anchored 
t the 1 u r d angle f the \ aginal \ault in such a 
wax a t > guarantee its adequate support The 
u ud r un I ligimcnt attachment to the \a 0 mal 
xaulti f eour e al o utilised 

3 The complete ibsence of hamorrhage xhich 
i tee mj hshtd with ut the application of mul 
tiple clani| ind suture greatlx simj lilies the 
te hmquc in I jx.rmit perfe t exposure of the 
bell at t er step i that an accurate anatomical 
di seen ni irntdout xxitheascand rapiclitx an 1 
without te ir t damage to the ureter The time 
re |utn I f r m( Icti n of the operation i there 
fire ul tmtnllx reduced an 1 the dan er of sur 
gieil shock i eliminated 


Technique of /he Ope rlton i The I la Ider an I 
rectum should be emptx I rehmmarx thone h 
surgical toilet of the vtiha vagina andcenixt 
hrst carried out In addition the entire \a uu 
\a„inal portion of the emit and /xirtieularj 
the external o and cerxical canal arc thorou hK 
treated with the official tincture of isdme ofxr 
cent mercurochrome or Scott s solution Th 
external os i then ti 0 htl\ closed I \ aseptic suture 
ind a drx sterile gauze j ack i intro luced into th 
' igina one end of w hich is left outside to whi h a 
damp i attached o that it can be readilx \ »h 
drawn just before the \agmai opened alxne The 
usual surgical toilet of the abdominal wall i th n 
made and the sterile drajtcrics are | roperb 
arranged 

2 \ lower mullme inci ion i made from the 
s\mph\sis pubis to the umbiheo 

3 \dcquate expo urc of the pelus i se'curel 
through use of the I rendclcnburg posture to eth 
cr with the judicious use of wet gauze jacks 

4 1 he bodx of the uterus js now gra ped firmb 
w ith an appropriate instrument and lifted well u| 
prowded only that its pathology is known to In 
benign m character 

If howexer malignancy has been demonstrated 
or is suspected the operation mu t be modified t 
include rtmoxal of both tubes and oxaries an I it 
i particularh stressed that no compre sionwhat 
e\er should be applied to the utcru either bx 
instruments or b% the surgeon hand until its 
extrinsic blood and !y mphalic channel ha\ e been 
absolutely blocked by libation and dt i ion of its 
four cardinal circulatory trunk s stems nameb 
the two o anan and the two uterine This 1 
belies c to be a sound and effectixc prccauti n 
against the pcs ible dissemination of mah nant 
cells b\ squeezing them out into adjacent vascukir 
currents 

5 \trans\erse crescent shaped inu i nisn 
made through the xe co uterine j>eritcneum at 
th upper margin of its loose attachment to the 
uterus and is carried laterallx on each i le 1 1 the 
uterine attachment of the round ligament 

6 Into the angle of thi incision n each si 1 
the in lex finder i intrxluced an f 1 urro cf 
bluntlx throu 0 h the loose areolar ti uc of the 
upper portion of the broad h"amint jxr/oratin 
its posten r la\er close to the uterus and be] 
thtlc el of attachment of the r undh ament th 
fall pian tube an 1 the utcro-o arian h ament 

, Th: aperture i f luntH enlarged ulfcicntl 
t permit the aj j roumation of tf es<. thr t struc 
turt to form a jjj ) j>ediclc to fuel twost ut 
clamp are applied and amj utation i 1 e !jc 
tween them close to the uterus 
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8 Transfixing ligatures replace the two clamps 
on the severed appendage stump while the two 
applied to the cornua of the uterus are henceforth 
used as tractors The original instrument with 
which the body of the uterus was grasped for the 
purpose of elevating it is now removed 

9 Traction upward upon the uterus now brings 
clearly into view the skeletonized uterine vessels 
which are clamped and divided on each side at 
the level of the internal os Ligatures replace 
the clamps on these v essels care being exercised 
not to include any cervical tissue in passing 
the needle 

10 The severed uterine vessels with ease and 
safety may now be bluntly dissected away from 
the ccrv ix down to the point of their emergence 
above the thick basal segment of the broad lign 
ment on each side 

11 The uterus is drawn strongly upward and 
the bladder is easily separated by blunt dissection 
with the gauze covered index finger first from the 
cervix and then from the anterior vaginal wall 
well down below the level of the external os In 
most instances the line of cleavage along the 
course of least resistance here is between the 
bladder and the pubocerv ical (subv esical) lav er of 
fascia so that after the bladder has been pushed 


well down close inspection of the ccrv ix anteriorly 
will disclose that it is covered with a thin but 
definite lay er of fascia It is in this fascia that the 
troublesome vascular plexus is contained If now 
a T shaped incision be made through the fascia 
with the transverse cut a little below the level of 
the internal os and the vertical one over the mid 
die of the cervix the fascia layer together with the 
vessels may be easily freed from the cervix with 
the index finger and pushed laterally on each side 
so that the vessels are nicely segregated adjacent 
to the basal segments of the broad ligaments 

Steps io and n serve further to drop the 
ureters well away from the cervix where damage 
to them is scarcelv possible if reasonable care is 
exercised in the subsequent application of clamps 
and sutures 

i Strong traction upward and forward is 
exerted upon the uterus and a transv erse incision 
is made through its posterior peritoneal reflection 
i centimeter above the level of attachment of the 
two uterosacral ligaments The lower peritoneal 
flap resulting is quite firmly attached to the poste 
nor wall of the cervix and sharp dissection ver 
tically downward for at least 2 centimeters is 
necessary in order to free it sufficiently to permit 
introduction of the left index finger Below this 
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minimum notrnly through prcliminar\ surgical 
i nlct >f tht \ agina an 1 ctr\ ix hut also b> re ison 
t the /act that at n stage of the operation is the 
ttr ix squeezed b\ the application of forceps to it 
tur i it at anv time drawn into the pclxic cavity 
nor i either a linger or hook introduced into the 
x igma a Ijatent to the ccrv lx to scrx e as a guide in 
1 lathing it Onl\ the knife enters the vagina 
an I thi i distanle I as soon as the \ aginal detach 
ntenl l ompfiltcf 

4 B\ me in of a speuaHx lex an^le suture 
tht litre I basal tgments of tht broa 1 ligament 
an I the uttr atral ligaments art hrmH anchored 
t thelutralan It f the vaginal vault in su h a 
wav as t> guaranttt its ade juatt support The 
usual roun I li ament attathment to tht vaginal 
\ ault i of u ur e also utilize f 

5 Ihec mplcti ab cnee of hemorrhage vhich 
i ate mij hshtd without the application of mul 
tiplt clamp and suturt greatly simplit es the 
technique and permits perfect exposure of the 
tie 1 1 at every step > that an accurate anat mical 
di secti ni armd ut vvitheasc and rapidity and 
without fear ot damage t a the urtters Tht time 
required for tom( letion of the operation is there 
ft re ul tantnllv reduced and the danger of sur 
gical hock i eliminated 


7 e hmque of the Operation i The 11a Id r an! 
rtetum shi uld l>c empty I rtlimmar> thorou *i 
surgical toilet of the \uha \ agina and cerux i 
tirst carried out In addition the entire vagina 
\agmal portion of the cerux and particularly 
the external os and cervical canal are thoroughly 
treated with the official tincture of iodine optr 
tent mercurochrame or Scott s soluti n Hi 
external os i then ti n htl> do ed bv a eptic uteri 
ind a drv sterile gauze pack i introduce I into the 
x agina one end of which i left i utside to which a 
damp i attached so that it can be rtadilv y uh 
draw n just before the \ agina is c pened above The 
usual surgical toilet of the abdominal wall i then 
made and the sterile draperies art projxrlv 
arranged 

\ lower midhne incision is midt from the 
s\mph\sis pubis to the umbilicus 

\dcijuate exposure of the pelvi is secure 1 
through u c of the I rendclcnburgpo lurt to eth 
er vith the judicious use of wet gauze packs 

4 The bod> of the uterus is now grasped hrmb 
with an appropriate instrument and lifted well uj 
proxided onl> that its pathology i known to lx 
bem n in character 

If however malignanc> has bten demonstrated 
or is suspected the operation must be modif c 1 1 
inclu 1c removal of both tubes an 1 ovaries and it 
is particularlj stre ed that no compression what 
ever should be applied to the uterus cither I' 
instruments or b\ the surgeon s hands until its 
extrinsic blood and 1) mphatic channel haie been 
absolutely blocked bj ligation and division of its 
four cardinal circulator) trunk system namely 
the two o\anan and the two utenne This l 
beheyc to be a ound and effective j rccauti n 
against the possible disseminatu n of mall nant 
cells by quee ing them out into adjae nt vascular 
currents 

5 \ transact resettu shaped met otu n ' 
made through the visit ulenne jxnu neum at 
the upjicr margin of its loose attachment to thi 
uterus and i Carrie l laterally on etch idt to th 
uterine attachment < f the round Ilgam nts 

6 Into the an „1 of this mci i n n tach u 
the index finder I introduce f an I lurrotrl 
1 luntly throu h the loo e areolar ti uc of the 
upper portion of the broad b ament jxrforatm 
Us postern r layer tlo-c to the utcru and UI 
the le el of attachment of the roun 1 li ament the 
fallvpian tube and the utero-oyanan ligament 

I hi aperture! bluntly enlarged uffcnntl 
to permit the approximation of these tl rcc strut 
tuTes to (o m a sin le pedicle to which twost ut 
clamp are a{ phed and amputation i done r* 
tween them close to the uterus 
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8 1 ransfixing ligatures replace the two clamps 
on the severed appendage stump while the two 
applied to the cornua of the uterus are henceforth 
used as tractors The original instrument with 
which the body of the uterus was grasped for the 
purpose of elevating it is now removed 

0 Traction upward upon the uterus now brings 
clearly into view the skeletonized uterine vessels 
which are clamped and divided on each side at 
the level of the internal os Ligatures replace 
the clamps on these vessels care being exercised 
not to include any cervical tissue in passing 
the needle 

to The severed uterine vessels with ease and 
safety may now be bluntly dissected away from 
tht cervix, down to the point of their emergence 
ibovc the thick basal segment of the broad hga 
ment on each side 

ii The uterus is drawn strongly upward and 
the bladder is easily separated by blunt dissection 
with the gauze covered index finger first from the 
cervix and then from the anterior vaginal wall 
well down below the level of the external os In 
most instances the line of cleavage along the 
course of least resistance here is between the 
bladder and the pubocerv ical (subv esical) lav er of 
fascia so that after the bladder has been pushed 


well dow n close inspection of the cervix anteriorlv 
will disclose that it is covered with a thin but 
definite lay cr of fascia It is in this fascia that the 
troublesome vascular plexus is contained If now 
a T shaped incision be made through the fascia 
with the transverse cut a little below the level of 
the internal os and the vertical one over the mid 
die of the cerv lx the fascia lay er together with the 
vessels mav be easily freed from the cervix with 
the index finger and pushed laterally on each side 
so that the vessels are nicclv segregated adjacent 
to the basal segments of the broad ligaments 

Steps io and ii serve further to drop the 
ureters well awav from the cervix where damage 
to them is scared} possible if reasonable care is 
exercised in the subsequent application of clamps 
and sutures 

i Strong traction upward and forward is 
exerted upon the uterus and a transverse incision 
is made through its posterior peritoneal reflection 
i centimeter above the level of attachment of the 
two uterosacral ligaments The lower peritoneal 
flap resulting is quite firml} attached to the posle 
nor wall of the cervix and sharp dissection ver 
ticall} downward for at least 2 centimeters is 
necessary in order to free it sufficiently to permit 
introduction of the left index finger Below this 



254 


SURCFR\ G\\ECOLOG\ \\D OBSTETRICS 



' j, K Th I ! mcnt f th \ d 1 m t t eth 

tl th a I pt a s ted Jj c 1 1 t 

i l h I mp I t 1 d d th 1 tu c 
• Kit 

lextl the peritoneal and rectal attachment is quite 
loose and blunt dissection is now utilized first to 
free the peritoneum from the cerxix and then is 
ontinued downward to release the rectum from 
the xagina below the lex el of the external os 
Bleeding docs n it occur in this step of the opera 
lion if tare is exercised not to carrx the dissection 
laterallx on either side into the broad h 0 ament 
zone 

13 If the uterus niw lie lifted well up the two 
index fingers max readilx be apposed lieloxx the 
lex cl <f the xaginal portion of the cerxix b> in 
x agination of the anterior and posterior xa„iml 
wall n. iKCtixelx thus demonstrating that the 
bladder and rectum haxe been freed from the 
xagina sulTiuentlx loxx down 

14 The txxo uterosacral ligaments are nox 
clamped dixtded and ligated close to their 
cerx ical attachments 

1 he tlense I asal segment of the broad li„a 
ment op each side together xxith the xascular 
plexus adjacent U it which has been segregated 
through the earlier blunt th section carried t ut 
oxer the central zone of the cerxax in front and 
behind ma> now be easilx grasped close to the 


lateral border of the cerxix dixided an 1 securtk 
ligated the clamps being remoxe I If the cerxix 
is elongated this step has to be repeate I at a 
lower lex el 

16 The x aginal x ault now comes up into [ bin 
\ lew on all sides and the sterile gauze \-agmal j ad. 
1 withdrawn from below Note that exen at thi 
sta^e of the operation there are no cbmps in the 
pelxis and that no troublesome hsmorrhige hn 
been encountered The anterior xaginal wall 1 
incised the xagina promptlx balloons an I the 
mci ion 1 extended around the cerux four 
clamps bcm** applied to the xagmal xault a it 
proceeds one anteriorlx in the midhne one later 
all} to each angle and one po tcriorlx in the mi I 
line as the entire uterus is lifted out of the pelxi 
without the cerxix at anx time haxin™ cure in 
contact with anx intrapeluc ti sue 

17 Special angle sutures now replace the tu > 
angle clamp as follows the needle is first | a -cd 
through the anterior xa mil wall into the lumen 
of the xagina 1 centimeter mesial to the an le 
clamp it now twice transfixes the stump of the 
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Fir 10 The an„le stitch 1 here sho n On the right it 
can be seen in detail Note that it 1 first pas ed thr ugh 
the anterior aginal wall 1 centimeter from the angle it 
then twice transfixes the basal segment of the broad liga 
ment placing within thi important structu e a liberal 
mattress loop it then continues through the posterior 
vaginal wall 1 centimeter from the an 0 le and is finall) made 
to transfer the stump of the uterosacral ligament On the 
left the suture has been tied snuglv closing the vaginal 
an B le and approximating to it the two important support 
ing ligaments 

basal portion of the broad ligament forming 
within it a liberal mattress suture loop from here 
the needle again enters the lumen of the vagina 
piercing its posterior wall also 1 centimeter mesial 
to the angle damp and further is made to trans 
fix. the stump of the uterosacral ligament When 
tied this suture closes the lateral vaginal angle 
and snugly apposes to it for support both the 
strong basal segment of the broad ligament and 
the uterosacral ligament 

18 Further complete or partial apposition of 
the anterior to the posterior vaginal wall by su 
ture depending on whether or not drainage is to 
beemploved is now quickly executed 

19 A single mattress suture on each side now 
first engages the closed vaginal vault anteriorly 
and mesially to the angle suture transfixes the 
stumps of the round and utero ovarian ligaments 
and passes bach to engage the posterior vaginal 
wall opposite the point of entrance When tied 
this suture snuglv apposes the round and utero 
ovarian ligaments to the vaginal vault thus 
affording additional support to the latter and 
neatly suspending the ovaries 

20 llic cut margin of the vcsico uterine pen 
toneum is now neatly sewed to the free edge of the 



Tig 11 The method of further closing in the vaginal 
vault and of suturing it both to the round and utero 
ovarian li aments is here shown 


posterior pentoneal flap so that the pelvis is 
completely pentonealized with the vaginal vault 
and the ov anes strongly supported 

Modification A If for any reason unilateral or 
bilateral salpingo oophorectomy is indicated the 
technique described becomes even simpler and is 
readil> modified according to well established 
procedure to meet this requirement 

Modification B If exposure of the cerv ix for the 
lower dissection is rendered difficult by reason of a 
benign pathological condition in the corpus uteri 
such as enlargement from a myomatous change it 
is recommended that a subtotal h> sterectomy at 
or above the level of the internal os first be done 
The cervix may then be easily and speedily re 
moved by means of the technique as described 
SUIIMARX 

Ihe perfected technique of this operation has 
been gradu ill} developed during the past 4 years 
in which period I have used it a number of times 
for various types of uterine disease Thus far I 
have had no mortality and no postoperative com 
plications other than the minor ones umformlv 
associated with any major abdominal procedure 
1 he operation is therefore now offered not with 
the optimistic fancy that no untoward results will 
later be chargeable to it but with the confident 
belief that it possesses the following distinct ad 
vantages 

1 Each step of the operation is anatomically 
and surgically sound in principle 

2 It is relatively simple easy of execution and 
consumes substantially less time than has been 
hitherto required by most operators for abdomi 
nal panhy sterectomy 
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1 1 here is complete freedom from haemorrhage 
or troublesome cozing throughout which is ac 
complishcd b\ mean of a carefulK planned ina 
tomical dissection that cries to e^rcgUc the 
\ ascular netw orh surrounding the lower cere ix o 
that nt t more than f lur hxmostatic clamp arc 
re /Hired in llic pell i it an\ tage of the operation 

4 The langcrof tnjuri to the ureters is reduced 
t i a negligible fact ir 

? 1 he accurate idcntiheati m and j reservation 
of the sul stantial basal p< rti ns f the hr lad liga 
muits and of the utir satril ligimcnt ft r later 
coaptatnn t the agmaliaultlia iietialli de 
\ ised suture ad rd an clliucm guarantee against 
later prolapse 


6 The po ible contamination of the fell cf 
operation or of the peritoneal cauti from the 
ceri « harbonn" \ irulent orgnni m is re luce 1 n 
a minimum 

The pecial step r commended in the can 
in which malignant disease is u pcctcd (stej 4) 
constitutes an additional j rotectnn a^ain t { 1 

ble recurrence I hi 1 a factor if unque ti mail 
merit 

s I inallv the facti r which conimt nl\ j ruluce 
huk and prampt exodus ft 11 ww„ [anh\ tcrcc 
tom\ such as cxcc i\e Ic if 1 ! * 1 exten i\c 
mechanical in tilt to the ti uc an I j r I n c I 
pcntivc minipulltnn arc c mpl tch ihmi 
nated throu h thi simpliticd technique 
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N otwithstanding the present day ex 
ccllent training of physicians in obstetrics 
both general practitioners md obstetn 
cians are only too likely to overlook the usefulness 
of postuni treatment for difficulties of hbor 
Whenever delay in the progress of the child is 
encountered or some complication intervenes 
one s first thought is apt to be of surgical inter 
ference \ et in many cases simple postural treat 
ment will terminate Hbor without the necessity 
of resorting to instruments 
King (8) in 1909 writing on posture in obste 
tries said My chief contention is that the re 
cumbent posture during labor is much overdone 
that it is oftener persisted in either b> custom or 
by the direct order of the obstetrician when it 
does positive harm by prolonging labor by e\ 
hausting the woman sometimes leading to the 
persistence of faultv presentations as well as in 
creasing the duration and intensity of the woman s 
suffering 

kin D noted that in the recumbent posture the 
woman is deprived of one of the chief factors by 
which the child is expelled that is the factor of 
thigh pressure on the walls of the abdomen and 
uterus which is effective in a sitting kneeling or 
squatting posture The squatting posture he 
maintains is a means of pre\enting transverse 
presentations or correcting them if they occur 
In squatting one foot is usually placed in front of 
the other so that both thighs do not press equally 
on the surface of the abdomen ind the direction 
of the pressure is not the same on both sides 
When the squatting posture is used in a shoulder 
or arm presentation the foot on the side toward 
which the child s breech is directed should be 
placed forward This thigh then will come in 
contact with the back of the child and lift it and 
the breech end up toward the median line The 
other foot is posterior to this one and rests on the 
toes The thigh comes in contact with the pro 
jeeting head of the child and lexers it off from the 
iliac fossa inward toward the median line and into 
the pelvic brim thus producing a head presen 
tation If the posture of unsymmetrical kneel 
ing is adopted instead of squatting the woman 
puts one foot flat on the ground and kneels on 
the other knee (Tig 1) In this case the foot flat 
on the ground must be on the side toward which 


the breech of the child is directed In either case 
the woman should remain in the posture long 
enough to have a few labor pains which aid in 
straightening the uterus and lifting the breech 
toward the median line In neglected cases in 
which the woman has become too much exhausted 
to assume the squatting or kneeling posture wc 
may obtain thigh pressure by grasping the legs 
and bringing thighs in contact with the abdomen 
King advocates the squatting or kneeling pos 
ture not only for breech presentations but also for 
prolonged labor m which forceps would otherwise 
be indicated as this posture hastens delivery 
He advises that forceps never be applied in 
patients in whom the pelvis is normal until the 
effect of the squatting or kneeling posture has 
been tried In cases of delayed rotation he 
suggests the trial of a kneeling posture with the 
woman kneeling on both knees and leaning back 
ward on her folded limbs so that the pelvis comes 
in contact with her heels In normal women the 
length of the leg is such that in this position the 
protuberance of the heel presses upon the great 
sacrosciatic foramen so as to push the forehead of 
the child into the hollow of the sacrum on ont 
side and cause the occiput at the opposite acctab 
ulum to go to the symphysis pubis 

De Lee (1) writes that in cases of contracted 
pelvis the patient may be placed m the W alcher 
position at the end of the first and the beginning 
of the second stage Since the softening of the 
pelv ic joints in pregnancy permits the sacrum to 
become movable he states that we may rotate 
the innominate bones downward so as to enlarge 
the inlet by dropping the legs over the edge of the 
table on which the sacrum is fixed Conversely 
this motion narrows the outlet by causing the 
lower ends of the innominate bones to approach 
each other by reason of the oblique direction of 
the articular processes of the sacrum 
Among the aborigines posture was an impor 
tant means of treating difficulties of labor The 
Indian women adopted a crouching position with 
ont knee flexed completely and on the ground and 
the other one raised The rationale of this posi 
tion can be readily understood If the fetal head 
is displaced into one of the iliac fossaj it may be 
forced back ov er the inlet if the knee on the side 
of the displacement is raised 



SI I GFR\ C\ \ ECOLOGY \\D OBSTETRICS 


5^ 



I s t h k I t 
t ll m l It 
t tl tl k 


tl tl 
th | 
m| I t l> 


tl I 
t th 
th ll 


Hu quitting i < itu n mi\ lie u c I ti adaan 
f ipt m ic if ( tnduk us tbd< men lecausethe 
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1 irhtenstein (p io) adu c that after the 
child i delivered the j atunt l c j het l in a quit 
tin? po ltion with the knees and hip ll act! she 
shoul I prasp the ifnjis near the knee j< mt t 
hold this positnn c imfortabK I he jx iti n 
should be maintametl until the placenta i c m 
pit tela eparate l and apain for al lit three 
quarters of an hour after the deh era <f the 
pi icenta i he woman is n im a rd fr m thi bed 
l ut the head of the bed < r matt re s i rai-cd an I 
two or three cushion arc laid a am t it on a hich 
the patient s juats I ichten tun mimtam (hat 
this po ition in ures ioni| letc eparati >n f the 
placenta with the minimum < f l let lin an I j re- 
aents at >na of the uteru In to f lieu lir ( ) 
ca cs the squattin po iti in wa u ed an 1 it 
was fi und that it di 1 n t dmuni h l let Imp or 
haat ana other advantage oatr the u ml nieth l 
<f <1 tainmp sc| aration and deb era f the j!i 
centa Stemmet/ frS) b crae I mi np the In inn 
tril c that Tonkai a women maintain the squat 
tin" pi tun. until after c\[ ul i n f the clul 1 
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chair without rungs between its bach legs The 
chair is placed on its face across the foot of the 
bed the bach forming the inclined plane for the 
Trendelenburg position The patient is prev ented 
from slipping bv means of a sheet passing over the 
shoulders and behind the ncch The ends of the 
sheet are tied to each rear leg of the chair 1 he 
buttochs project be\ond the bach of the seat 
The legs are swung outward until the thighs hang 
outside the upturned chair legs The weight of 
the lower limbs causes them to drop toward the 
floor the hnee King lower than the hip With 
this position the vulva is at a convenient height 
for the operator and the direction of the canal 
formed by the v agina and cerv i\ into the uterine 
cav it\ is more direct and more nearly lev el than 
in an) other postme Moreover the brim of the 
pelvis is enlarged to its greatest anteroposterior 
diameter by the \\ alcher position This posture 
maj be used for version prolapse of the cord 
high manual rotation of an occipitoposterior to 
an occipito anterior position flexion of a brow 
presentation correction of a face presentation 
e pecially if the chin is to the rear or in laparot 
omies when free access to the vagin i is desirable 
as in cases of ruptured uterus or caesarean section 
For ordinary delivery under anesthesia after the 
head has passed the brim the dorsal posture with 
the thighs stronglv flexed against the abdomen is 
considered bv Dickinson to be the best position 
as it measurably straightens the birth canal This 
is also an excellent position for operations on the 
perineum and cerv i\ 

Samuel (15 16) has found that in normal labor 
as well as for various abnormal presentations 
other than transverse and when the pelvic outlet 
is slightly narrow the following procedure during 
the second stage of labor is useful The patient 
is instructed first to flex the legs then to rotate 
them outward and finallv grasping the underside 
of the knee joint to flex the thighs stronglv 
against the abdomen In this wav the pelvic 
outlet is widened and the pain of labor reduced 
also the woman can use her ow n muscles to better 
advantage When the head is sufficientlv ad 
vanccd so that a comfortable segment of it is 
visible and it is evident it must soon pass the 
perineum the patient may he turned on her left 
side but she should still keep her right leg flexed 
while the head is delivered so as to protect the 
perineum 1 or transverse presentations Samuel 
prefers the squatting position described by King 
The \\ alcher position he say s sometimes makes 
normal delivery possible with moderate narrowing 
of the pelv is or makes it possible to substitute a 
simple for a more compile tied operation 



Hr Squatting po ition The thighs arc fleved to an 
e a gerated de ree the al domen resting on the t! ighs 
The patient supports her elf by hanging at the foot of the 
ted The same position may be maintained by squatting 
on a cusl ion \ith the back against the wall and grasp ng 
the knees 

In the occipitoposterior position when the 
head is at the brim the placing of the patient on 
the side toward which the fetal back points helps 
the child s legs to fall forward assists flexion 
favors rotation of the back forward and mav 
secure engagement in the anterior position 
An objection frequently raised against the use 
of the \\ alcher position is that it causes dtscom 
fort Since the position must be maintained for 
some time to be effective it is es ential to make 
the patient as comfortable as possible during its 
use hor example if the feet are supported the 
\\ alcher position may be maintained for 45 
minutes whereas without this support it can 1 e 
held for only 5 minutes or 10 minutes at the most 
To allow the comfortable and sustained use of 
the \\ alcher position I have designed an obstet 
nc table equipped with a shelf on a sliding rack 
that can be adjusted exactly to fit the height of 
the patient For home deliveries one can 1m 
provise a comfortable wav of maintaining the 
\\ alcher position by having the patient place her 
feet on a foot stool or cushion 
Simms (17J states that the obstetric chur was 
m use for manv centuries but m recent times 
seems to hav e fallen into complete desuetude 
He quotes a description of the obstetric chair 
from the first book of Sor inus of hphesus on the 
diseases of women as follows 
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Lichtenstein (q to) ad\i e that after the 
child i delta ered the patient be place J in a squat 
tin" pisition with the knees and hij fixed Shp 
hould gra p the thighs near the knu junt tn 
hold this position comfortabh I he po iti a 
should be maintained until the placenta i c m 
pleteh eparated and a ain for il>out thw» 
quarters of an hour after thi dlliurx of the 
placenta The woman l not mixed from the bed 
but the head of the bed or mattress i rat cd an \ 
two or three cu hions arc hid a<nin t it on whi h 
the patient squats I ichtcn tem maintains that 
this position insures complete epintnn of the 
placenta with the minimum of I lccdin„ an I fre 
\ents atans of the ulirus InhoofHiuIr (I 
cases the quatun n positi n was u cd anl it 
was found that it did not dimini h l Icedim, r 
haseans other adsanta c o\ er the u ual method 
of obtaining cparation an f dihsirs of the t h 
centa Steinmetr (iS) observed arnon^ the In nan 
tribes that Tonkawa women maintain the squtt 
ting posture until after expul nn of the chill 
In women with a hghtK contracted tnun- 
fmstcrior diameter of the lhkt or with a nirmtl 
inlet but slight!} osergrosn child the antin- 
fmsterior diameter if the inlet can le increase 1 
from o $ to z o centimeters I \ the u c of the 
Walchcr po ition (I ig s) 1 In pi iti n Iri 
quentls enables one to ol inn a n rmal dcliurs 
in cases in which the u c of instruments i ull 
otherwi e be neccssars I sen if it d c n 1 a\til 
the neecssits of instrumental delivers it wav 
make a simj ler form of interference pcrmi in 
for example a 1 \ forceps m tea 1 if a hi n 
forceps opera ti n h ven m medusa) llal a| 
turc similar t> the Wakhcr jx ilun was us I 
when fat is amen weri to lx. Uhscrcl (1 1 4 ^ 

In 189s Dickinson ( ) li us* I the u* I * 
combination of t\ oopcratin,, jxi iti ns in mlct 
ncs in the presence of Cirtam c m[ iicati n 
namels the Walchcr an 1 the Trcn lelcnl urg In 
delis erics in ho f ual where an o|*ratin tal c 
t as-aibl le the patient 1 f !a« 1 n the Tren I I 
cnl urg incline an I sh f Uf war 1 until le fa'am "» 
in the sacrum the le" han n m t sir Inajriratc 
house thi fx sturc 1 ct ils mif r uxllvum a 
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chair without rungs between its bach legs The 
chair is placed on its face across the foot of the 
bed the bach forming the inclined plane for the 
Trendelenburg position The patient is pre\ ented 
from slipping by means of a sheet passing o\ er the 
shoulders and behind the nech The ends of the 
sheet are tied to each rear leg of the clnir The 
buttochs project bc\ond the bach of the seat 
The legs are swung outward until the thighs hang 
outside the upturned chair legs The weight of 
the lower limbs causes them to drop toward the 
floor the hnee King lower than the hip With 
this position the \ul\a is at a convenient height 
for the operator and the direction of the canal 
formed bj the v agina and cerv i\ into the uterine 
cavitj is more direct and more nearlv level than 
in anv other posture Moreover the brim of the 
pelvis is enlarged to its greatest anteroposterior 
diameter bv the W alcher position This posture 
maj be used for version prolapse of the cord 
high manual rotation of an occipitopostcrior to 
an occipito anterior position flexion of a brow 
presentation correction of a face presentation 
e peciallv if the chin is to the rear or in laparot 
omies when free access to the vagina is desirable 
as in cases of ruptured uterus or oesarean section 
Forordinarv dehverv under anaesthesia after the 
head has passed the brim the dorsal posture with 
the thighs strongU flexed against the abdomen is 
considered bv Dickinson to be the best position 
as it measurably straightens the birth canal This 
is also an excellent position for operations on the 
perineum and cerv ix 

Samuel (15 16) has found that in normal labor 
as well as for various abnormal presentations 
other than transverse and when the pelvic outlet 
is slightl) narrow the following procedure during 
the second stage of labor is useful The patient 
is instructed first to flex the legs then to rotate 
them outward and finally grasping the underside 
of the knee joint to flex the thighs stronglj 
against the abdomen In this wa> the pelvic 
outlet is widened and the pain of labor reduced 
also the woman can use her ow n muscles to better 
advantage When the head is sufficiently ad 
vanced so that a comfortable segment of it is 
visible and it is evident it must soon pass the 
perineum the patient may be turned on her left 
side but she should still keep her right leg flexed 
while the head is delivered so as to protect the 
perineum For transverse presentations Samuel 
prefers the squatting position described bv King 
The W alcher position he savs sometimes makes 
normal delivery possible with moderate narrowing 
of the pelv is or m ikes it {Kissible to substitute a 
simple for 1 more compile iled opention 



u 


Fi 2 Squattin po ition The thighs are flexed to an 
exaggerated d gree the abdomen resting on the thi h 
The patient supports herself bj hangin at the foot of tl e 
1 ed The same position ma> be maintained bj (uatting 
on a cu luon with the bach against the wall and g a ping 
the knees 

In the occipitopostcrior position when the 
head is at the brim the placing of the patient on 
the side toward which the fetal back points helps 
the child s legs to fall forward assists flexion 
favors rotation of the back forward and may 
secure engagement in the anterior position 
An objection frequently raised against the use 
of the W'alcher position is that it causes discom 
fort Since the position must be maintained for 
some time to be effective it is es ential to make 
the patient as comfortable as possible during its 
use Tor example if the feet are supported the 
W alcher position mav be maintained for 45 
minutes whereas without this support it can be 
held for only 5 minutes or 10 minutes at the most 
To allow the comfortable and sustained use of 
the Walcher position I hav e designed an obstet 
ric table equipped with a shelf on a sliding rack 
that can be adjusted exactlj to fit the height of 
the patient Tor home deliveries one can im 
provise a comfortable way of maintaining the 
W r alchcr position b) hav ing the patient place her 
feet on a foot stool or cushion 
Simms (17) states that the obstetric chair was 
m use for man> centuries but in recent times 
seems to hav e fallen into complete desuetude 
He quotes a description of the obstetric chair 
from the first book of Soranus of Ephesus on the 
diseases of women as follows 
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The oh tetric chur i required to put the 
jaticnt in the preper posture. fir dch\cr\ In 
< n truLli n it I i chair htwn„ in the center of 
the tat where the birth takes [hce amrdtratelv 
Urge pact cut out round in shape This space 
mu l n t Ic ti ) wide so ns t> allow the hip of 
tht patient t > slip through nor ij,am too narr n 
a t tramp the perineal region which in the 
t ite t the fatient would be painful Lndcr 
math the eat the chair hould be boardc 1 in on 
tht n ht an 1 left siJes 1 ut tht Iron t and rear 
li ul I le left Jen for the (rnqoe of the dc 
bvtrv l here hout 1 il » 1 c affixed tc the 
t it n the right an 1 left sides twe arm rests f< r 
the } it lent l» gn j luring the pains and in the 
rear a Icjing upj ort t [ revent the loins an 1 
hip b| i mg 1 i h 

rinu il tate I tilt during the t irhcr 
ta^e t lab r the patient la\ n the ecuch in the 
1 tm! | lti n until cvaminati n sh we I the s 
t be sutli lentl lilateel when she was trins 
terred t the I tetri chair If she was fa 
eak n ntuti n r it n b tetne chair \i it 
Inn I lain r i ill eel t j Tweed t it ter 
minati n n th uch with thi modifeali n 
h wc\cr thit the Inal sta e were c mpletcl m 
isjutttm | ture 

I n^elnunn 14) wr te that the semi re um 
licnt jk iti n ar I \ far the mi t frequent among 
th ancient pcciallv am ng the more civili/e I 
pea 1 1 t 11 n time and amen" the sac a 
rues c t the { r M.nt fas The implcst if the 
lemi r cumhent pinions which 1 upon a par 
with the cust m of the rude t \fncan races 



continued Engclmann 1 sittm upon the 
ground upon a tone >f rude cushion with the 
both inclined backward leamn against an a it 
ant a tree or some other object \ mnrhef 
pn ress 1 achieved when we find the parturient 
woman seated in the lap of an a 1 tant rechmn 
a ainst his chest a po ition which reaches it 
greatest pcrfecti n in the oh tetrte chair 

Simms states that the most intcrestin [he 
nomcnon in the hi tir\ <f cb tetnes 1 the di 
c ntmuance of what 1 probat K the natural 
mode f felnen - a made that the ann ntsen 
Iea\ ire I ti as 1 t In the use of the <1 tetri 
chair 1 he nations of the Orient till use the 
obstetric chair 

Of htc vear I have 1 ccn j lacin aim t nil (f 
m\ 1 stetne | atient in the r chin chair j n r 
t> deli\cr\ until hi r 1 v ell 1 1 anct 1 In 
general the pa! Jem 1 givcnagrat J alrfh! rt\ 
v alkin" 1 cntJura^cd and at int real le 1 
urged t > re t in the r chin chair in tea 1 of hn 
recumbent 

Marhoc (11 t 1 ) late thit tic l^tctn 
chair a u ed m 1 tir jk thr u h the Mi 1 1 
\ c an 1 uj to the cn 1 f tht ci ht nth enturv 
then it gra funllv fell mt li use alth 11 h it ' is 
still cmplivcd in some rural t mmumti's in 
various c untric 

f argefv as a rc uft f Markets c rh tfeu«< 
ot the 1 tetn chair was a am It u ht t ^ 
attention of the me heal f rofes 1 n In 10M 
Marhoc nj rted that he ha 1 Icvih l an c t tet 
nc chair that ha I i>ecn it* linjf iscs in the 
Ivin In Il< jntal f the Citv of Nc horl 
1915 he reporte I 1 j cases in Inch tf t ol tctric 
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clmr was used and m 1917 ^20 cases (including 
the first series of 179 cases) Summanzing the 
results in the latter series he stated that in 
about o per cent of the cases labor lasted onl\ an 
hour or less after the patient was put m the chair 
in one case in which the cervix was almost fulh 
dilated at the time 15 minutes was sufficient for 
deliv erv In 1 8 cases in w hich the cerv lx w as onl) 
one or a few fingers dilated less than one hour 
was required In 21 pnmipara: where anatomical 
conditions might have rendered operative inter 
fercnce necessarv spontaneous deliv erv occurred 
In other words in about 37 per cent of 56 cases 
the obstetric chair apparentlv obviated the neces 
sit) of an) other artificial aid Of 23 multipart 
w ith right occipitoposterior positions 1 1 or nearl) 
50 per cent were delivered spontaneousl) b> the 
use of the obstetric chair In 1 of 4 left occipito 
posterior positions in or 3 cases of transv erse 
position and in 1 case of chin posterior position 
deliver) was also spontaneous Of 9 multipara? 
with normal pelves all but 1 were delivered spon 
taneousl) and all but of them m less than 2 
hours 

In the home a rocking chair padded with pillow s 
and blankets can be made into an excellent obstet 
ric chair In the first stage of labor when 
regular contractions have begun the patient maj 
sit with her knees elevated to support the ab 
domen For patients w ith pendulous abdomens 
the chair can be tipped backward so that the 
axis of the uterus points directl) into the pelv is 
as with the hospital chair (Fig 6) 

The advantage of the use of the obstetric 
chair Markoe claims is the placing of the 
w oman in the upright posture tends to giv e the nat 
ural expulsive forces ever) chance with the addi 
tion of the direct action of the weight of the 
child plus the fluid contents of the uterus alwavs 
in a downward direction toward the point of least 
resistance that is the softened cervix which 
nature has ahead) prepared for dilatation In 
cases in which the membranes are ahead) rup 
tured the presenting parts act in the same way 
though naturally somewhat slower 

When the rocking chair is used in labor the 
patient should recline backward and rest her feet 
on a stool or chair In this wa> flexion of the 
thighs can be regulated according to indications 
She should be made as comfortable as possible 
bv properly arranged blankets and pillows and 
instructed to make use of the pams bv holding 
her breath and bearing down Another feature of 
the rocking chair is that the patient can place her 
arms on the side rests and pull upon them during 
the pains and also relax and slumber between 



I ig 5 The author s table The feet re t on a sliding 
hclf enabling the patient to maintun the W alcher position 
in comfort loiw enough to be effectual The insert shows 
ho the anteropo tenor d ameter of the inlet 1 increased 
bj the u e of the \\ alcher po ltion 

them Moreover in the upright position the ex 
pulsive forces are used to greatest advantage to 
help overcome anv tendency to malposition 

This posture in the rocking chair is also helpful 
in cases of pendulous abdomen when the patient 
tires of the squatting position In such cases 
however a higher chair should be placed under 
the feet so as to flex the thighs more sharpl) 
against the abdomen and push the uterus into a 
better position (rig 6) 

In 19 s Gellhorn (5) described a new deliver) 
bed with footrests encasing the entire foot on a 
height with the table le on the same level as 
the patient s back W ith this bed the legs are not 
elevated as the) are when held b) attendants or 
b) mechanical leg holders Thus the perineum is 
not overstretched the pelvic outlet is not tilted 
upward and the patient is able to utilize the ab 
dominal muscles to the best adv antage W hen she 
reaches the second stage of labor she is moved 
toward the lower end of the bed until the but 
locks are even with or one half inch bejond 
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the edge The feet are placed at a comfortable 
distance in the footrests and the knee rests ad 
justed until the knees rest secureh m them 
\\ ith the patient in this position the perineum is 
more relaxed than \uth other forms of leg holders 
The entire progress of labor can be easily ob 
ser\ed and the position of the patient is com 
fortable and can be maintained for hours 

In cases of contraction at the outlet the evag 
gerated lithotom\ position raises the pubis and 
increases the diameter of the outlet In my 
obstetric table I have so arranged the crutches 
that they ma\ be shifted backward thus allowing 
the patient to assume the exaggerated lithotomy 
pisition One must note however that although 
the outlet is increased by the exaggerated lithot 
omy position there is a greater tendency to 
perineal lacerations Therefore unless episiotomv 
is contemplated it is best t> dimmish the flexion 
of the thighs and bring the patient to a more 
classic lithotomy position as soon as the hcaj is 
on the perineum 

When one is performing version the patient 
may be placed in a modified W alcher position the 
I otter position that is the thighs are not allowed 
to drop as low as in the true W alcher position 
1 o obtain this position on my table the crutches 
are allowed to drop below the level of the top of 
the table 7 his position ma\ be held with com 
fort In the home the le e s may be allowed to 
rest on chairs An exaggerated lateral prone posi 
tion with elev ated peh is will often help to replace 
•v prolapsed cord or small parts of the fetus 

The value of posture m the treatment of pro 


lapse of the cord is illustrated by the followin 
case 

M P I d s p m p dm ttfd to th 

Sul h mlloptlM ch 5 9 S with b b p e« 
t t Th m mb I d upt d he th * 

I>n dahlffig d 1 ted 3 d th d P 
1 p d The p t nt a 1 t pi d th k h t 

p t a d th th g t p totth <1 * 

t th ut ru a d Id b felt th t n 1 b> e t 1 
m t Sh w the pi d the e at 3 
1 t 1 p 0 p t Th th h n fie ed th 
bd m nth S mm p t 1 ut t ag at d 
d th h p el ( dbj 1 p 11 nl c d nd 

th p 1 Th p t k ptth l Q m f omda 

gfFndpmttdth odtgatt t the t ru 
A th j t b ch d 1 f m th let tn 
te t t dm hd f df q »v 

A t tial ph 1 pl mfd Tr ft 

ag d t If th pat td] ted t ll> dal 
h Id bta d 

In cases of prolapse of the fetal parts the 
Trendeltnbur 0- po ition may be assumed in lead 
of the knee chest It has the advanta e that it 
may be maintained longer and that the P at,e J" 
may be anesthetized in thi position '» * 
reference to the Trendelenburg position it must 
not be forgotten that thi is the most favorable 
one for the treatment of postpartum hxmoriha e 
and shock After the bleeding has stopped tne 
patient should be removed from the table ( ana 
placed in bed with the foot of the bed sti e 
v ated \ccordmg to Edgar (3) theTrendeknbui 
position is used extensively in laparotomies w 
cidental to obstetric practice for example tn 
extra uterine pre nancy Moreover it 0:13 
employed as a substitute for the knee chest 
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Fig 8 Theautlor table Tic crutches are allowed to 
d op belo\ the level of the top of the table Modifed 
Watcher or Totter po ltion for u c m \er ion 

position over which it has advantages m that it 
is more natural and modest can be endured 
indefimtel> and does not conflict with theadminis 
tration of anaesthesia The Trendelenburg posi 
tion writes Edgar may be improvised by 
various means an incline may be formed from an 
inverted chair and several pillows or the woman 
maj rest head down upon the bach of a strong 
attendant with her knee hollows upon his 
shoulders and her legs held in his hands 
The knee chest position is useful for replacing 
the retroflexed gravid uterus during the ear!) 
months of pregnancy also for the prevention and 
correction of postpartum retroflexion I advise 
ever> patient 3 weeks postpartum to assume this 
position for from 5 to 15 minutes twice daily 
The monkey trot recommended by Polak (14) 
is also a great help m correcting this displacement 
The use of Fowler s position postpartum helps 
drainage of the uterus and is especially to be 
recommended for patients who show signs of 
pelvic inflammation since it favors the localiza 
tion of the inflammatory process low in the pelvis 

SUMllVRY YND CONCLUSIONS 

i Appropriate postures used during difficult 
labor frequently obviate the need of instrumental 
delivery or enable one to substitute a simpler for 
a more difficult operative procedure 



Iig 0 \n exaggerated later il prone position \ ith 
elevated pelvi 

2 The squatting position during deliverv 
which was much used by aboriginal women and is 
still employed by the Chinese has unfortunatelv 
fallen into disuse \ ct it is undoubtedly of great 
aid m labor particularly in cases of pendulous 
abdomen as a preventive of transverse presenta 
tion and as an aid to weak labor pains 

3 The Walcher position increases the antero 
posterior diameter of the inlet from 05 to 10 
centimeters When the pelvis is slightly con 
traded or the fetal head is a little oversized in a 
normal pelvis the use of this position often 
facilitates engagement 

4 The use of the obstetric chair is a help to 
delivers In the home an obstetric chair may be 
improvised from a rocking chair padded with 
blankets and pillows and a couple of stools as 
footrests 

5 The treatment of obstetric difficulties with 
postures should appeal particularlv to the phv 
sician m rural districts where hospitals, arc 
inaccessible It is eminently practical as a substi 
tute for interference especially when the envi 
ronment is unfavorable to surgical procedures 
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MESENTERIC DETECTS 

tt itii Si m \l RfFERENCr to Their Etioloia \\d Report of a I are Cast of 
Colonic Obstruction 

JVUESR JUDD MI) TAGS II lu u IIv 1 


I NTESTINAL obstruction caused bv a loop 
of bowel passing through a slit opening 
rent aperture hole or hiatus w the mesentery 
ts it is variously exiled is a rare condition Little 
or nothing is written in the textbooks about this 
condition but there has been considerable written 
in the form of case reports Sir Frederick Treves 
in his Applied inatomy writes a follows 

Ct hi milt i d in th me t v 

tl gl wh h th t tine ha b t gul ted S me 

f th e h 1 p alb tl tl t It like a d 
t j j th e d t g it 1 defect f th 
m e te v 

Keen Davis Kemp Boas and other authors 
brieflv mention the subject Brown in 1920 
reported a case and found onl> 19 cases re 
ported in the previous 25 years and Cutler in 
10 a reported 8 additional cases mcludtn one 
of his own making 8 in all In the literature 

since 10 5 no further reports of this condition 

hive been found 

It is noteworthy that in all but one of the 8 
cases reported it was the small intestine that had 
become strangulated Hamaker in 1914 reported 
the onlv case of strangulation of the colon 

Tl|t tv. fml gd >3 wth h t j 

fbtt tp t fmv 3 Th c 

udd t f ympt m f b tru t Op at a 
d th th d d \ ft t f t > mpt m d 

al d op g th e of a gg th m t > 

th gh wh h h d p ed th t e lo nd m 

t m Th d t wa i tl> of 1 g ta d g 

K v f II dpt 

Hohlbaum in a studv of 0 cases of ileus caused 
bv the small inte tine entering a defect in the 
mesentery drew the following conclusions The 
usual location of the defect was in the lowest 
portion of the mesentery near the ileocaecal 
junction The mesentery m that region is often 


found to be thin and Iackin in fat and blood 
ves els Trauma as a cause is rare and the pres 
ence of other anomalies indicates a con emtal 
condition 

In the case reported by Brown the cause wa 
evidently traumatic as the condition developed 2 
davs after a fall and it was noted at the opera 
tion that the opening in the mesentery had 
rough edp.es apparently of recent on in 

Prutz s theory that the cause is inflammatory 
is not substantiated by operative and postmortem 
findings 

In Cutlers summary of the 8 casesreporled 
the ages of the patients v aned from 1 to 73 vears 
More than half the patients were under o vears 
of age A history of trauma is mentioned m 1 
instances only and previous attacks of abdom 
inal pain in 6 ca es In none o( the cases reported 
was a correct pre operative diagno is made The 
mortality was over 50 per Lent 
The following report is made of a case in which 
the colon had become stran ulattd throii h a 
delect in the mesentery 
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Fig 1 Condition found at laparotomy The astro 
intestinal tract is greatly distended to the site of the ob 
struction of the transver e colon 

stomach was emptied of a large amount of fecal smelling 
material by na al catheter lavage A n ht rectus inci ion 
was made There was a moderate amount of bloody fluid 
in the peritoneal cavity The entire intestinal tract to the 
site of an obstruction of the tran verse colon was greatly 
d stended The colon carrying with it the lower ileum wa 
found to pass though an opening near the center of the 
me entery of the small intestines The opening was circu 
lar about 1 inch in diameter and the mar ins were smooth 
and firm The proximal colon was distended to the size 
of the ch Id s mid thigh The colon beyond the constnc 
tion was flat and empty There wa a short fringe of great 
omentum hanging down free from the greater curvature 
of the stomach al o there wa a rud menta y fnnge of 
omentum coming off from the left portion of the trans 
ver e colon The gas was evacuated by puncture of the 
ciecum the colon as freed from the margins of the 
aperture and the opening dilated suff ciently with the fin 
ge s to allow tl e colon and low er ileum to be man pu 
lnted bach through the opening The aperture was clo ed 
by a few sutures and the colon was brought forward to 
a norma! po ltion below the stomach The appendix was 
removed as a pre autionary mea ure The congested 
purpli h bowel responded ati factonly to the influence of 
moist heat so the abdomen was clo ed without dra na^e 
The pat ent had a t rmy po toperativ e 3 day s Reliance 
\ a placed on salt solution and glucose giv en intravenously 
and by rectum also the use of a per cent solution of 
ammonium chlorde as recommended by Haldane Lius 
and other for the purpo e of resto n the blood chlorides 
The abdomen was e posed to the suns rays e ery day 
commencing v th a 1 minute expo ure and increa mg 
S minutes a day to 35 minutes Th aluable method of 
treatment possible in Hawaii even in Februa y The 
boy made an e cellent recovery and walked out of the 
hospital on the twentieth day 



Ti Conditions found at operation The dotted line 
indicates the proper position of the colon 1 Po ltion o! 
mesenteric defect through which transverse colon and 
lower ileum had become strangulated 2 Cut edge of 
me entery 345 empty colon 6 rudimentary omentum 
7 fringe of omentum from lower border of stomach 

ETIOLOGX 

The three causes given for this condition are 
inflammation trauma and congenital defects 
Inflammation as a cau&e is discredited by the 
operative and postmortem findings Trauma 
because of the history and signs of recent mjurv 
found at operation must be accepted as a cause 
in some instances 

Congenital defects of the mesentery are re 
sponsible for the majority of cases reported It is 
an interesting question whether there is a pre 
existing actual absence of tissue in the mesentery 
through which a loop of intestine finds its way by 
accident or whether there is some definite factor 
that forms these abnormal openings and accounts 
for the hernia of the intestine 

According to the researches of Mall at the 
seventh week of fetal life the rapidly increasing 
liver occupies so much space in the small abdom 
mal cavity that there is insufficient room for the 
expansion of the intestinal tube The greater 
part of the intestine in consequence is displaced 
from the abdominal cav it> into the ccelum withm 
the umbilical cord At 10 weeks on account of 
the increase m size of the abdominal cavitv the 
intestine returns from the umbilical cord into the 
abdominal cavity and the ccelum of the cord is 
obliterated soon afterward Once back in the 
peritoneal cavity the loops which collectively 
lay in the sagittal plane of the cord are arranged 
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generally at right angles to the long axis of the 
hodv and the anteroposterior colon becomes 
transverse (Mall) The portion of the colon 
that lav within the cord now lies obliquely across 
the abdomen in front of the duodenum 
In attempting an explanation of this rare form of 
hernia it is reasonable to assume that the abnormal 
pening in the mcscntcr> is caused In pressure 
nther than that the opening existed as an actual 
lack, oi tissue through which the intestine subse 
quentlv found its wav I he fact that the greater 
part of the gut is displaced from the abdominal 
cavitv into the umbilical cord indicates that the 
pressure to accomplish this purpose must be con 
si Itrable 1 1 urcs 4 and 5 show the possibility 




that sufficient pressure everted a ainst the colon 
might influence its position so that instead of 
crossing the duodenum at this period it mt ht 
lie to the left of the small intestinal loop Ihe 
pressure continuing as the intestine mi rates into 
the cord might cau e the colon to continue alon 
the path of least resistance and gradually force 
its wa> though the delicate structure of the 
mesentety 

Fusion of the omental sac and the transverse 
colon and mesocolon takes place m the fourth 
month of the fetal life Vs fusion had not occurred 
in this case reported it is evident that the mis 
placement of the colon must have occurred at an 
early period 

SUMMVRV 

1 Intestinal obstruction caused b) the intes 
tine passing through an abnormal opemn in the 
mesentery is a rare condition only q cases having 
been reported 

Strangulation of the colon in this manner 
has been reported only in one mstan e (Hamaher) 
The report of this cas makes the second case 
report of colon strangulation 

3 In Hamaker s case the cc ndition v as 
evidently acquired In the present case report 
the condition was con emtal Vpparently thi 1 
the first case report of strangulation of the colon 
through a con emtal mesenteric lefect 

4 The migration of the intestinal tube from 
the abdominal cavity into the umbilical cord at 
the seventh week, is caused by pressure of the 
rapidly grow in liver In rare instances t is 
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pressure mij be so directed that the intestine is 
gradually forced through the delicate membrane 
of the mesenterv 

5 The pressure theorv makes the causation of 
the condition easier to understand than the idea 
that there is a pre existing lack of substance in 
the mesenterv through which the intestine finds 
its wav later on 

6 Embry ological defect may be considered to 
be the cause of the condition in the majontv of 
cases occurring in the voung Rarelv trauma mav 
be responsible for the aperture in the mesenterv 
as in Brown s case in which the opening showed 
ragged edges Trauma may act bv precipitating 
a strangulation in a pre existing hernia through 
the mesenteric aperture 

7 There are no pathognomonic svmptoms to 
distinguish this condition from other forms of 


intestinal obstruction and a correct pre operative 
diagnosis has never been made Possibly X rav 
examination mav lead to correct diagnosis m the 
future 

S Operation is imperative Luage water 
glucose and chlorides are indicated as in intes 
linal obstruction in general 

My thanks are due to Ur T J Halford f> hi as tance 
on the ca e and f )r the drawin 
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and di tal end f the bone appear to be normal Both 
humeri eem t be some hat sho tened but measurement 
shows them to be approximately 28 centimeters in length 
The radii and uln-c show remarkable and interesting 
chan cs that give the forearms a peculiar deformation 
The n ht forearm has suffered le s than the left and is a 
little longer The uppe halves of both bones of the fore 
a ms seem to be normal in almost every wav The right 
ulna from the tip of the olecranon to its opposite end 
measures on the \. ray plate exactly 18 s centimeters the 
radius from the flattened summit of its head to the tip of 
the st>loid p ocess 2 centimeters U 14 s centimeters 
below the tip of the olecranon the si aft of the ulna gi es 
ff sc cral blunt broad spurs one internally one e ter 
nally and perhaps ne anteriorly each about centimeter 
at the base \t this point the 0 scous ti sue becomes 
po ous and gradually tape s to a blunt point tinped \ ith 
cartilage The ulna at its inferior extremity lacks 2 centi 
meter of reaching the wri t joint and does not touch the 
rad us The i^lt ad s except that it is more than 
ord nar 1> cu ved and has a small pointed pur aris g y 
centimeter al ove the styloid proce s is normal 

The left ulna also measures 18 5 centimeters in len th 
and is normal at its upper end rema n n so until a po nt 
7 s centimete s above ts tip is reached whe e it gives off 
an ostcoca till inou formation having a ba e of ncarlv 
3 centimeter a greatest projection of 1 2 centimeters and 
meeting by an irregularly flattened surface a simila but 
smaller malformation sp mging f om the radiu as though 
to meet it Below this growth the shaft of the bone 
continues normal for 3 centimeters when it abruptly 
terminates in a sharply margined regularly rounded ex 
tremity from the apical conve ity of which a small steo 
cartilaginous mass o 7 centimeters in diameter and of 
rounded form springs The left radius is quite normal 
from its head to a point 11 centimeters below where it 
suddenly broadens and gives off on the ulnar side a broad 
flattened e ostosis (?) as though to articulate with that 
upon the ulna It is difficult to escape the con ictwn that 
in the pronation and supination f the hand these e ostos s 
play upon one another in such a manner that each meets 
the other bv a broad flat surface (pseudarthrosis) Except 
for the increased breadth alreadv mentioned and a little 
pointed spur like that upon its fellow of the other arm the 
distal end of the bone 1 normal 
The carpal bones all appear to be normal I he meta 
carpals of the third and fourth finders of the right hand 
are shorter by 05 centimeter than the correspond n" 
bones of the left hand The phalanges all seem to be normal 


The shortening of the ulna? and their failure to play 
their customary small parts in the formation of the wri ts 
determines that each hand turns toward the ulnar side to 
an extent that strikes the observer as unusual The n ht 
hand turns a little more than the left and its position may 
have somethin'' to do with the shortening of the inner 
metacarpals As the left ulna is more widely separated 
from the wri t it is probable that it would turn in more 
were it not for the support the ulna receives through its 
e ostosi meeting the radial exostosis and keeping it rather 
widely separated and affording the \ nst some breadth of 
support 

The ossa mnommata only partly shown in the ray 
plates seem to be \ ithout interest 

The femora are generally welldevel ped and apparently 
of about normal length They show no di tinct patho 
1 gical lesions The lower legs show abnormalities analo 
gous to those seen in the left forearm 

Th right tibia measures 35 centimeters in len th The 
head and upper two third of the shaft are generally well 
formed except that on the inner side below the internal 
tuberosity and at about the lev el of the tubercle there is a 
small projecting spur of bone About the junction of the 
middle and lo er thirds there is a point a centimeters in 
extent in v hich the \ ray picture 1 a little confused but at 
which a broad flat exo tosis seems to arise to meet a similar 
e o tosi projecting from the fibula forming a condition 
homologous with what was found in the left forearm \s 
the lesions superimpose it is difficult to make out the pre 
ci e outlines of either or to say wh ch was the larger or how 
their surfaces came into contact Below this point the bone 
loses its outer compactness and the me lullary cavity its 
distinctness and for some 5 centimeters the bone becomes 
more and more cartilaginous untilat the inte nal malleolus 
it consists almost entirely of cartilage 
The ngl I fbula is much altered Its head which is large 
and has a sharp spur externally is largely carttlagin us 
and gi es off antenoily an osteochondromatous mass that 
measures 5 centimeters in the length of its attachment and 
extends anteriorly 3 centimeters to the crest of the tibia 
At a point 7 centimeters below' its upper extremity the 
shaft of the bone becomes normal and remains so for 
10 cent meters when it g es off fr m the inner aspect the 
exostosi to meet the similar lesion arising from the tibia 
The lower end of the bone like that of the tibia is very 
porous— probably largely cartilaginous— and has several 
large rounded but somewhat flattened protuberances 
The left t b a has a head much diminished in density 
p esumably because of an excess of cartilage It is generally 
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The patient was formerh a student at Unit n 
College Schenectady New "York and while there 
\ rax plates were made ol a few bones in October 
iQ24 Fortunately si me of them are till in exi t 
ence and have been lent in order that his past and 
present conditions maj be compared These 
plates made when the patient was about ib vears 
of age leave much to be desired but show the 
upper end of the left humerus the lower part of 
the left radius and ulna and the upper end of the 
right tibia and fibula — the points at which some 
of the most interesting of the lesion occur 
Two plates showing the left humerus are dated 
October 19 4 and June 19 5 They are un 


fortunateh verv dark but the\ both show that 
at 1 2 centimeters from the upper end if the 1 one 
the point at which the upper and middle third 
join the shaft completely lo e its compact tis ue 
and rapidly increases in breadth in the direct! n 
if the head chiefly through the formation of a 
large blunt proccs that arises from a ba e 
approximately 6 centimeters in length projects 
fully * centimeters and has a broad rounded 
summit with a slight dent on the upf er surface 
The whole of this upper end and thi process seem 
to consist of cartilage with scattered trabecuteof 
bone On the external surface there 1 no proce 
or ecchondrosis but a small spur appear almost 
ipposite to the lowest point of the increa e in 
thickness The clax ate end of the humerus eems 
to lack the tuberosities and the anatomical neck 
is scarcely discernible The lar e e chondrosis is 
broader and blunter in tht older plate and in the 
4 years interxenmg between the studie ma le at 
Union College and those here re rded there 
have been marked changes for the bone ha le 
come more shapely and the tuber isities anJ 
anatomical neck haxc differentiated though tht 
tis ue remains largely cartila inou The large 
blunt prices has apparently elon ated m its 
projection — it is now nearly 4 centimeters 1 exon l 
the line of the shaft but has lost much of its 
original bluntly conical form an 1 narrnxt 1 from 
aboxe downxvard at its base until its shape is not 
unlike the end joint of the forefinger It has 
al o become trabeculated xxith bone But whie 
this lesion visible in the old plate has become 
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modified a second exostosis that cannot be seen 
in the onginil roentgenogram has appeared and 
grow n to an equal size and less regular shape 

The lesions of the left radius and ulna as show n 
in the old and new plates appear to be identical 
The only difference is the presence of a tiny blunt 
spur of bone that springs from the outer side of 
the ulna 3 centimeters from its tip and has now 
entirely disappeared 

One gets the probably correct impression that 
the bones in the later shadows arc longer and a 
little more slender than in the earlier ones but 
accurate comparisons are impossible because of 
the slightl} different positions from which the 
respective plates were made 

The upper part of the right leg shows the 
general conformation of the head of the tibia to 
be about normal though probably largely carti 
lagmous but the head of the fibula forms a great 
irregular knoo of cartilage with trabeculae of bone 
and ecchondroses projecting externally ante 
riorlv and internally so as to keep fibula and 
tibia undulv separated In the later plate of this 
region the external projecting ecchondrosis has 
almost disappeared and the internal mass has 
diminished or had its direction shifted so that 
the bones are almost normal in their approxi 
mation 

Unfortunately there were no plates to show the 
lower ends of the bones so it is not known what 
may ha\e been the condition of the exosto es — 
if they existed as they probably did — then 

Having learned that the disease seemed to be 
hereditary in character the patient almost 
immediately thought of his maternal grand 


father as the source of his trouble basing the 
suspicion on the fact that tint ancestor is short in 
stature with short arms and a general configura 
tion resembling his own This view of the situa 
tion wai tentati\ely accepted and in order to 
confirm it as nearly as possible the patient con 
sented to persuade his grandfather — now an in 
capacitated aged gentleman — to hav e part of his 
skeleton roentgenographed Sufficient scientilic 
interest was aroused and the desired end was 
achieved The result was however unexpected 
and disappointing for all examined parts of the 
skeleton proved to be perfectlv normal 

Short stature runs through both sides of the 
patient sfamilv but it is not dwarfing and though 
it excites interest in the mind of a student who is 
trying to trace familv relationship in a patient 
with this commonly hereditary condition may 
have nothing at all to do with it All efforts to 
find definite inheritance or trace positive familial 
influences in the present case came to nothing 
HISTORY 

This subject has been so carefully reviewed bv 
Albert Ehrenfncd in three easily accessible con 
tnbutions that all that seems necessary in the 
publication of 1 new case is to refer to his papers 
abstract his findings and add any advances to 
knowledge that have been made since 1917 when 
his last writings appeared In summarizing the 
chief features of the condition under consulera 
tion Ehrenfned finds it characterized by 

The occurrence of multiple more or les symmetrical 
cartilaginous or osteocartilaginous gro ths within or upon 
tl e skeletal system generally bem n and resulting from a 
disturbance in the proliferation and ossification of bone 
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After considering the \anous names that have 
been applied to the condition and the various ex 
plan.it ions for its occurrence that have been of 
fered he comes to the conclusion that it is a 
chondrodysplasia of hereditary or congenital 
origin accompanied by secondary deformities and 
elects to name it hereditary deforming chon 
drodv splasia Although objected to by a few and 
therefore not universally adopted that name 
appears to be well founded both etiologically and 
pathologically and most appropriate 
Trom the literature collected and reviewed 
Ehrenfned concludes that a total of 99 cases have 
been reported as occurring in the United States 
The total number of cases reported the world 
over m between 350 and 400 articles upon the 
subject is in the neighborhood of 700 
Of the cases generally recorded in the literature 
60 per cent are German 27 per cent French 8 
per cent English all other countries 5 per cent 
Of the 99 reported American cases there were 6 
of Dutch origin 18 of German origin 3 of Irish 
origin 2 negroes and one each Italian Austrian 
English French Canadian and mixed French 
Canadian and English Of 89 American cases 66 
were males and 23 females — a ratio of about 3 to 1 
In the literature prior to 1890 much of which 
was rather vague reinvchc was able to find 36 
families in which 172 cases occurred Of them one 
showed the condition in five generations two in 
four generations fifteen m three generations and 
twelve in two generations In 34 more recent 
cases Ehrenfned found heredity to be shown jn 
176 Of these 174 cases occurred in 42 families 
In two families it could be traced through four 
generations in fifteen through three generations 
and in twenty one through two generations In 
his last paper Ehrenfned cites the interesting 
family reported by Montgomery in which there 
were five cases m three generations and one of 
his own with eight cases in three generations 
The line of descent is more apt to be the 
paternal than the maternal Thus Ehrenfned 
found it transmitted by fathers 35 times by 
mothers 20 times One father had affected chil 
dren bv two marriages two mothers had affected 
children by different husbands In two cases it 
was transmitted by unaffected mothers and in 
two instances it was seen to ship a generation 


Ehrenfned excised a portion of one of the 
affected bones passing through the epiphyseal 
junction and studied the lesion microscopically 
He says 
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Of the secondary deformities he says 
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chondral junction Here we commonly have a well 
defined rosarv 

The clavicle and spine may show outgrowths as well 
On the head exostoses sometimes appear on the lower 
jaw or about tl e base of the skull Tht most typical 
occurrence here 1 at the spheno-occipital junction small 
outgrowths (ccchondrosis spheno occipitalis \irchow) 
bein found at thi point m most necropsies on chondro 
d\ plasic subjects 

Ehrenfned s remarks upon the course and 
complications of the disease are interesting 

Most cases become stationary at about years of age 
and re ress slightly A few cases have febnle attacks but 
most cases have no symptoms Many never know that they 
have the d sease until rounded up and examined in an 
effort to determ ne the heredity in some family Even with 
considerable deformity function is usually good though a 
bad valgus is likely to be troublesome 
Occasionally a large hypero tosis will impede action or a 
pointed one cause pain Such hav e been known to perforate 
the bladder or a pregnant uterus Many of the pro 
jcctions develop burs® which may be subject to the same 
inflammations and enlargements that affect other burs® 
There are seven cases on record in which as the result of 
trauma a large artery —femoral or popliteal— has teen 
torn on the apex of a bony outgiow th causm 0 an aneurysm 
There are two cases on record of paralytic club foot from 
involvement of the peroneal nerve in a hyperostosi and 
one of fatal spastic pares s from bony growths m the spinal 
canal and there are a few questionable cases of intra 
cranial growths 

The most frequent and mo t serious complication is the 
development of a rapidly growing or malignant osteo 
cartda mous tumor in persons affected with this disease 
Lenormant and Lee ne m rgo 3 collected 24 cases of this 
nature most of them fatal and the later literature contai s 
about a dozen more which would fi ure about s per cent 
of the total number of cases The ages at which thi 
malignant development has been noted lie betw een 1 1 and 
59 years but it usually occurs after the skeletal growth 
has ceased or between 25 and 35 years 

Any increase in the exostoses after the cessation of 
skeletal growth should be treated with suspicion and 
surgical steps taken at once excision be ng earned well 
into the normal cortex and medulla 

Beyond this treatment is indicated only when the re 
moval of a bony growth will facilitate joint function or 
osteotomy correct a disabling deformity 
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^T^HL indications for phremcectomy are le 

I snns which mav be benefited b\ partial 
c mi rcssion and immobilization of a lung 
The e lesions include unilateral tuberculosis of 
the Jung t penally cases in which the lower lobe 
is chiefly al fee ted and m which adhesions of the 
pleura preclude artificial pneumothorax lung 
abscess and 1 ronchiectasis of the lower lobe of 
the lung Phremcectomv is often done as a pre 
liminarv to extra pleural lhoracoplast> to see 
h w well the patient will tolerate collapse before 
the more thorough but more radical operation is 
perl ormed Occ isionalK in plastic procedures in 
the lower chest diaphragm and oesophagus where 
the diaphragm itselt is u ed to till m or coo er up a 
defect its immobilization b\ phremcectomy is 
desirable 

The dangers to be feared either during or after 
the operation are very few Dunn b the opera 
tun carelcssne s mao result in injuro to one of the 
arteries branching from the th\ roid axis The 
external jugular oein is occasionalh cut usualH 
o oluntarilv and inasmuch as it can be easilo 
ligated caredo can l e considered in the light of a 
complicati m Iniuro t o the thoracic duct espt 
ciallo in operations up on the left side occasionalh 
o curs and results in I\ mphatic drainage from the 
w ound drainage which usually stops spontane 
ousl\ alter a few hours or daos The unskilled 
operator mao injure onic of the nerves going to 
make up the 1 ra hial plexus mistakin 0 these 
neroes 1 r the jhremc nerve The same can be 
said of the cervical vmpathetics If the cervical 
s\ mpathelics are injured a temporary disturb 
anct f function of the muscles of the pupil of 
the eve on ih it side maj result and occasionalh 
an an pthalmus One danger which exists i 
that the icccs orv phrenics in their course to join 
the main j hremc mav pass under the subclavian 
arterv the innominate arterv or one of the large 
branches era large intrathoracic oein Cases 
have been reported in which an uncontrollable 
hajmorrhigc ha occurred from injur} to these 
oessel during the evulsion of the phrenic neroe 
Ihe c an malic are rare Furthermore the 
acces orv j hrenic neroes are usuall} so delicate 
that their tensile strength is much 1 ss than that 
of the o esse Is under consideration and therefore 
tear first without injuring the oessel To m\ 
mind the more radical operations which have 


been devised to avoid the possibiht) of injun to 
the vessels entail more risk than the dan er theo 
attempt to obviate 

The dangers resulting from paral}Sis of the 
diaphragm are ml It was first thought that 
paralvzing the diaphragm might interfere with 
the raising of sputum from the affected lung 
This has not proo cd to be the case The patient 
still can cough In fact frequentl) one of the 
first benefits the patient sees from the operation 
is that the cough is easier This is due to the 
alxilishmg of the diaphragmatic spasm which 
frequenth exists and which makes cou hin 
difficult 

It was alst feared that there would be in 
sufficient aeration of the lower lobe of the lung 
because of loss of diaphragmatic motion and 
that as a result a hypostatic pneumonia mi fit 
develop This also has been shown to be a ground 
less fear 

The operation is performed under local anis 
thesia The patient requires no pre operati e 
preparation outside of cleaning and shaving the 
neck or in apprehensive patients the administra 
tion of a hvpodermic of morphine a half hour 
before operation There is no need to oarj the 
patient s usual hospital routine nor even to 
interdict breakfast the morning of the operation 
The patient lies upon the operating table in the 
usual recumbent position with the neck hvpef 
extended bv a sand bag placed under the shorn 
ders The head is turned slightly laterally t n 
what photographers would term a half profile 
exposing the side of operation The lateral border 
of the sternocleidomastoid muscle is usuallv 
readily palpated throu h the skin The incision 
should start slightly medial to its lateral border 
about two and one half lingers breadth above 
the clav lde and should run directly lateral for a 
length of from one to two and one half mche- 
depending upon the amount of the patient s ub- 
cutaneous fat The skin and subcutaneou tis- 
sues over the site of incision are infiltrated with a 
fev cubic centimeters of one half per cent pro 
came solution The mci ion i made throu h its 
entire length w ith a single s\ eep >f the scalpel as 
in a goiter operation so that the resultant 'cat 
w ill not be marred by the nicks of hesitation in 
cutting throu e h the subcutaneous tissues w 
may find it necessary to cut and bgat £ 
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external jugular vein but as a rule the vein will be 
found to lie lateral to the incision A tough fascia 
is next encountered \ few drops of procaine 
solution should be injected through the fascia 
into the tissue below it and then with care this 
fascia is cut in a direction parallel to the previous 
incision Under this fascia lies a pad of fat If 
the finger is now in erted into the depth of the 
wound the scalenus anticus muscle can be readily 
pilpated This muscle is now exposed b\ careful 
blunt dissection I prefer using for this dissection 
the well known Majo dissecting scissors It is 
during this stage of the operation that a careless 
operator can injure some of the large vessels 
coming from the thv roid axis 

As soon as the scalenus anticus muscle is ex 
posed a search is made for the phrenic nerve 
which lies under a thin integument that covers 
this muscle The phrenic nerve is readilv rccog 
nized bv the direction it tikes in crossing the 
scalenus anticus muscle Instead of coursing in 
the direction of the nerves which make up the 
brachial plexus that is slanting from above in 
ward to below outward the phrenic nerve first 
appears on the outer border of the scalenus an 
ticus muscle crosses the scalenus anticus muscle 
downward and inward finallv to disappear into 
the anterior mediastinum over its inner border 
I his direction is so different from that of ani 
other nerve tbit there should Ih. no question 
whatsoever in the mind of the operator whether 
or not it is the phrenic nerve which he has ex 
posed I he phrenic nerve itself vanes in thick 
ness from a nerv e about the size of the lead in the 


average lead pencil to one the size of a piece of 
woolen varn If anv doubt still remains as to the 
identitv of the nerve which has been exposed a 
ver> simple procedure can be used to remove all 
question If the phrenic nerve has not been 
anesthetized and is pinched with a pair of 
tweezers the patient will frequentlv complain of 
a twinge of pain in the region of the homolateral 
shoulder blade or the patient mav hiccough 
\fter having established definitely the identity 
of the phrenic nerve a few drops of procaine solu 
tion are injected into the nerve itself The nerve 
is then grasped with a tissue forceps and cut 
near the upper outer border of the scalenus an 
ticus muscle The proximal cut end should be 
observed for a moment or two for possible hamor 
rhage from a small concomitant blood vessel 
The distal cut end is then firmly grasped with 
the hcemostat and pulled upward into the wound 
\\ ith another hxmostat a firm grasp is then taken 
on the nerve and the nerve slowly evulsed bv 
winding it upon the second hiemostat I he 
evulsion should be slow and stead j — a hilf turn 
of the harmostat every five or ten seconds is 
made until several inches of the phrenic nerve 
have thus been evulsed Some operators con 
tmuc the evulsion until the phrenic itself is torn 
loose others are satisfied in cutting the phrenic 
nerve after from two and one half to three inches 
of nerve have been evulsed I he wound is in 
spected for bleeding None being found it is 
closed with two or three subcutaneous sutures 
of No o or No oo catgut and an mtracuticular 
stitch of silkworm gut no drainage being neccs 
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sarv A small gauze pad is placed ov er the w ound 
held there b\ adhesive and the patient returned 
t his nom Examination with a fiuoro cope 
will confirm the paralvsis of the diaphragm The 
haphrigm on the side operated upon will be 
f Hind l lie in a higher position than on the other 
si le an 1 to be practically immobile during the 
phases if respiration \ erv frequently a para 
doucal motion will be seen that is during in 
spiratnn the paralvzed side will actually rise into 
the th iracic cav ltv to drop back again during 
expiration It is not until scaeral weeks or even 
months after the operation that the diaphragm 
a sumts its final most elevated position In this 
i. ise it rises from one and one half to two inter 
spaces higher than normal reducing the thoraci 
avitv to the equivalent of about 400 tc 500 cubic, 
centimeters 

Alter the peration the patient mav within a 
few hiurs return to his previous hospital regime 
N j pain will be experienced and there is nopartic 
uhr reason as a rule to keep the patient in bed or 
forbid eating For hypersensitive patients a 
edative mav 1 e required because of the skin in 
cision hut this 1 usualh not necessarv In fact 
orJinanlv especially in those cases who ha c had 


paroxv sms of coughing before operation th pa 
tient will either have no discomfort whatsoever 
or w ill actually feel immediate relief After the 
fourth or fifth dav the intrucuticular stitch mav 
be removed and if the wound is closed dresing 
mav be dispen ed w ith 
Ihe benefits of operation can usualh not be 
estimated for several months In some catj 
of bronchiectasis for example which improve 
after phrenicectomy the sputum at first ma\ be 
even more copious than before and onlv gradualh 
diminish The same mav applv to some ca>* of 
lung abscess In other cases the improvement 
sets in early and the sputum and febrile reaction 
if there is anv subsides almost as if by ma ic 
In those cases of pulmonary tuberculo is in which 
phrenicectomy has been performed as an exfen 
mental procedure to test out the patient s toler 
ance before performing the operation of extra 
pleural thoracoplasty the results can usualh 1 c 
seen within a short time If the tolerance is poor 
an increa e in the afternoon temperature an in 
crease in the number of tubercle bacilli found in 
the sputum and often an aggravation in s\mp 
toms mav be noted within a few days after the 
operation 
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THE 1ANNIC ACID TREATMENT OF BURNS IN CHILDREN 

\LBLRT H MON fGOMLR\ MI) Chicago 


T HE importance of having a satisfactory 
treatment for burns is at once apparent when 
we recognize the high mortality and the pro 
longed and deforming morbidity that accom 
pimes this group of injuries From a perusal of 
the surgical literature it is plainly e\ident that 
almost up to the present time there has been no 
unanimity of opinion as to what constitutes the 
ideal or even the best treatment for burns The 
number and variety of the methods that have 
been advocated from time to time tend to sub 
stantiate this fact 

In the treatment of burns we have a complex 
situation in that several factors have to be con 
trolled The treatment must aim (1) to stop pain 
(2) to prevent toxemia (3) to insure asepsis (4) 
to prevent the loss of tissue fluids and (5) to pre 
vent contractures and scar formation As these 
are the factors that govern the mortality ormor 
bidity it is evident that the v alue of a giv en treat 
ment must be judged by its power to control these 
factors Naturally most of th methods that have 
been used have had some success in controlling 
one or more of these points the ideal treatment is 
the one that is able to control all of them 

The treatment of burned patients usually con 
sists of sy stemic and local measures Practically 
ill of the methods employ ed make use of the same 
sv stemic treatment Briefly this consists of 
morphine to relieve pain and shock glucose and 
alkaline solutions to supply body fluids and com 
bat toxoemia In some instances blood trans 
fusions have been given Evsanguination fol 
lowed by transfusion has been suggested In the 
local treatment of burns the various methods em 
ployed fall essentially with these groups 

1 The biochemical or alkaline treatment This 
consists of the application of a sterile 10 per cent 
solution of bicarbonate of soda either as a con 
tinuous wet dressing or if the burn is extensive 
the patient mav be kept m a warm soda bath for 
hours or day s This method is soothing and fairly 
efficient but it is rather cumbersome However m 
the burns of children this method is most valuable 
as a first aid home remedv It is simple to apply 
and the necessary materials are found in every 
household 

The protective method or paraffine treat 
ment The principle underlying this method is 
that of protecting and splinting mjured tissue to 
stop pain and to permit restitution to take place 


To accomplish this the burned area is sprayed or 
painted over with hot melted paraffine and then 
covered with cotton or gauze which is covered 
with paraffine The original compound called 
ambnne which popularized this treatment 
consisted of a mixture of 

Resorcin part 

Oil eucalvptus 2 parts 

Olive oil 5 parts 

Soft wax 5 parts 

Hard wax 67 parts 

Theoretically this dressing should not require 
changing if the area is sterile but usually the 
amount of discharge from the wound surface 
necessitates several changes of dressings 

0 Fixation methods The principle on which 
this mode of treatment is based is that of healing 
a wound under a crust Tor this purpose anti 
septic drugs which have a dcsiccatmg and fixing 
action on the tissue cells are sprayed or painted 
over the burned area or dressings continuallv 
moistened with these drugs are applied To 
hasten drying and crust formation evaporation 
is encouraged by open dressings 

The drugs that have been used in this method 
of treatment are absolute alcohol aluminum 
acetate picric acid and tannic acid 

Dressings kept continuously saturated with 
absolute alcohol give remarkably good results 
However because of rapid evaporation this 
method requires a great amount of attention and 
if the area involved is large the expense is con 
siderable Nevertheless as it produces a minimum 
of scar tissue alcohol is v aluable in treating burns 
of the face 

Aluminum acetate consists of a per cent 
alcoholic solution of aluminum acetate mixed 
with a 2 per cent solution of methylene blue in a 
preparation of 10 parts of the aluminum solution 
to 1 part of the methylene blue solution This 
aluminum acetate solution is sprayed on the 
wound a light gauze dressing is applied and dry 
ing is encouraged 

A one per cent solution of picric acid in 5 per 
cent alcohol is ipplied m the same manner as the 
aluminum solution This method gives good re 
suits and it has been very popular Its disad 
vantages are the yellow stain that it imparts to 
the linen that comes in contact with the dressing 
and more important the poisoning that may 
occur from drug absorption 
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The u e of tannic acid was introduced bv 
Da\ison in 1025 His method consisted in the use 
cf a 5 per cent fre hlv prepared solution of 
tannic acid in water applied on sterile gauze o\er 
the wound The dressing is moistened every hour 
with thi olutnn The wound is inspected 
through a small opening m the dressing at the end 
f 1 ib and 4 hours Ys soon as the wound 
surface is well tanned as shown bv a dark brown 
color the dressing is well moistened and carefullv 
removed Ihe drv tanned cjagulum that now 
overs the wound is left exposed to the air To 
protect the area from mechanical injury bacterial 
invasion or chilling a sterile linen cage is place 1 
over the w vund area If the burn is superficial 
cpithelization will proceed under the drv co 
agulum it the burn is deeper the tanned crust 
will eparate between the fourteenth and twen 
tieth dav leav ing a clean granulating surface 
Dav ison based hi treatment on the theory that 
the toxin present in the red tells was due 1 1 the 
absorption of the products of protein autolvsis at 
the site ot the bum In order to limit this ab 
sirption he produced a coa 0 ulum of the devital 
1/ed ti sues only bv the application of tannic acid 
Ihe dry cru t thus produced prevented the loss 
of tissue fluids which lead to a lowering of the 
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sodium chloride of the blood He obtained in 
that way i marked lessening ot the toxemia 
In ad lition the tannic acid applications pro 
ducei a definite analgesia and did not affect the 
ncrmal skm In the burned area islands of 
epidermi from hair fflJitles and k in glands are 
preserved Sep is is avoided bv the drv era ulum 
whi h forms an untavonble nidus for bacterial 
growth 

In mv experience w ith this method in children 
I have prsceeled as follows 

Immediatelv on admi sion the patient 1 given 
a d ise of morphine sufficient to control pain The 
skin about the burned area is carefully cleansed 
with I enzme or ether and gr s parti les of dirt 
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r t, s Patient on whom 5 per cent tann c acid treatment 
1 a<| 1 ten used 


are remo\ed with sterile instrument A ;> per 
cent solution of tannic acid is then sprayed over 
the wound This solution should be freshly pre 
pared as it turns to gallic acid on standing With 
out clothes or dressings of any kind the child is 
placed in bed on a sterile sheet Any necessary 
splints or suspension apparatus for the limbs are 
then applied (Fig 1) Blankets are placed to 
form a tent over the bed with one or two electric 
lights suspended from the roof for warmth and 
drying purposes (rig ) Tluids are forced b> 
mouth or given by hypodermocly sis or proctoc 
l>sis In the more severe cases glucose solutions 
or blood transfusions are given intravenously 
Ever> half hour the wound area is spra>cd with 
the tannic acid solution but no dressings are 
applied After the first half hour the wound be 
comes painless and remains so In from 15 to 24 
hours depending on the depth of the burn a dry 
brown crust smooth like a piece of leather has 
formed over the wound (Fig 3) This heavy dr> 
crust completely seals the wound and is insensi 
Uve The child is kept under the tent and no 
further local applications are made At the end 
of 3 or 4 days all evidences of toxaemia usually 
disappear Locally if the burn is superficial the 
crust begins to loosen at the edge as epithehzation 
goes on and the loosened portion can be cut away 
with a scissors (rig 4) In the deeper burns the 
crust usually loosens in from 2 to 3 weeks leaving 
a clean granulating surface which can be prepared 
for skm grafting by wet dressings of saline or 
Dakin s solution If evidences of sepsis arise at 
any time holes may be made in the crust for the 
application of Dakin s solution or the entire crust 
may be removed by softening it with vaseline It 
has been found however that if wet dressings of 
boric acid are used a rapid toxxmia arises that is 
frequently fatal 

I have altered the method of Davison in apply 
ing the tannic acid by omitting the use of gauze 
dressings When the coagulum was produced 
under gauze it was sometimes difficult to remove 



the dressing as the gauze tended to adhere to the 
wound in places By using the spray no dressings 
arc necessary 

The solution advised by Davison was 325 per 
cent strength but lie stated that a solution up to 5 
per cent could be used I hav e found that a 5 per 
cent solution produces a coagulum more rapidly 
and does not seem to affect the uninjured tissue 
Also for burns about the face Davison suggested 
the use of a 5 per cent tannic acid ointment I 
have tried this but it did not seem to act as satis 
factorily as the 5 per cent solution applied as a 
very fine spray (Hg 5) 

SUMMARV 

I used this treatment in 24 cases in children 
with two deaths both of which were due to 
pneumonia and occurred in infants about 10 
months of age In common with Gordon Seeger 
Fraser McCullough Beck and Powers I feel 
that this method is a real advance in the treat 
ment of burns and more than any other method 
it has reduced the mortality figure Bancroft and 
Rogers have recently reported a mortality of o 
per cent in 114 cases By the prevention of in 
fection scar formation is reduced to a minimum 
as skin grafting can be done very early if epithe 
lization does not occur spontaneously 

The practical absence of pain bv the analgesia 
of the tannic acid and the complete freedom from 
dressings is a joy not only to these children but 
to the surgeon who has to look after them In the 
rather frequent burns about the buttocks and 
genital region that are so difficult to dress and 
keep clean the advantages of this method are 
very apparent (I ig 6) 1 here are no large weep 
ing wounds as the drv coagulum prevents the 
loss of body fluids In the same way toxo-mia is 
distinctly lessened by the coagulation of the 
devitalized tissue which prevents absorption of 
toxic products 
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In conclusion it would seem that by controlling 
all of the factors required in the treatment of 
burns the tannic acid treatment where applicable 
is ideal In addition the treatment is inexpensive 
as tannic acid is cheap The solution can be 
readilv made by adding one half a teaspoonful of 
tannic acid powder to an ounce of water As the 
powder keeps readily it should be placed in all 
emergency outfits For obvious reason thi 
treatment should be of decided value to industrial 
surgeons Wherever possible the tannic acid 
solution should be employed at the first treatment 
for we have found it is very difficult to secure a 
good coagulum and keep the burned area aseptic 
if some other form of treatment is used before the 
tannic acid is applied I feel that here as in manj 


other places in surgery it is the man who first 
sees the patient and applies the first treatment 
that determines the ultimate outcome in that 
particular case 
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PROLAPSE OF THE RECTUM IN CHILDREN 

JOHN J COrBETT M D r \ C S Derot Michigan 


P ROLAPSE of the rectum is generally ac 
cepted as a descent with or without protru 
sion of one or all of the coats of the rectum 
The vanetv usually encountered in children is 
the incomplete or partial prolapse It is an ex 
aggeration of the normal eversion of the mucous 
membrane which occurs at ever} bowel move 
ment Normally the loose connective tissue in 
the rectal wall stretches somewhat to facilitate 
the ejection of feces and then contracts again 
When thi tissue is not normally elastic the 
mucous membrane protrudes farther than normal 
and is not draw n back Persistence of the partial 
prolap e drags upon the fibrous and elastic at 
tachment of the mucous membrane to the mus 
cular wall and eventually pulls the entire wall 
downward thus producing a complete prolapse 
There are several predisposing causes One of 
the commone t is relaxation of the sphincter and 
an absorption of the perirectal fattv cushions 
which normallv surround the lower end of the 
rectum and anal canal Todd has shown that the 
infantile rectum lies on a low er plane than do the 
other pelvic organs which in their descent exert 
a downward pressure on the rectum This an 
atomic arrangement combined with the effect 
of the nearlv vertical childish sacrum will account 
for many prolapses in children 
There are manv exciting causes Riel ets sum 
mer diarrhcea dysentery and other exhausting 


diseases by reason of the weight loss and the 
lowering of general tissue tone which they 
produce frequently initiate a prolapse In dial 
rhcea a reciprocal relation or a vicious cycle must 
be considered Rather than diarrhoea cau ing 
prolapse the latter condition may be the cause of 
the former In fact there is reason for believing 
that prolapse is more frequently responsible for 
diarrhcea than diarrhcea is responsible for pro- 
lapse Prolapse is especially likely to cau e a 
per istence of diarrhcea when the mucous mem 
brane is excoriated and inflamed Most infants 
strain violently with bowel movements Hard 
stools polvps phimosis and diarrhcea may cau c 
unusual straining efforts and precipitate a pro 
lapse 

Many authors assign as the most proimc 
source of prolapse the practice of compellin 
children to sit on the stool until their bowels 
move This is a well established habit in the 
modem household It is a que tion whether or 
not a normal child without predisposing cause 
would develop prolapse from this practice 

In the beginning prolapse is as ociated with 
very few symptoms An exaggeration of the 
protrusion of the mucous membrane occurs 
normallv at stool This protrusion gradually 
increases in size until it is perceptible and annoy 
mg At first the prolapse is reduced spontaneous J 
or recedes under gentle pressure As the protru 
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sion increases the sphincter muscle grasps it 
more firml> and reduction becomes increasingly 
difficult The frequent protrusion gradually 
overstretches the sphincter so that tonicity is 
markedly reduced In view of this relaxed con 
dition and a persistent peristalsis associated with 
irritation of the rectum incontinence often exists 
The discharge of mucus and liquid stools fre 
quently irritate the surrounding skin and cause 
pain or discomfort Children w ith prolapse dread 
ever} bowel movement postponement results m 
altered metabolism and constitutional disturb 
ance 

The diagnosis of prolapse can be made easily 
However it is surprising to see how often pro 
lapse is diagnosed as haemorrhoids The latter 
occur very rarely in children Occasionally a 
large polyp may present itself at the anus, and be 
confused with partial prolapse Polyps are often 
seen in children In the effort to expel them an 
actual prolapse may develop A prolapse mav 
be of any size from that of a walnut to that of an 
orange and not infrequently protrudes 3 to 4 
inches The mother often states that the mass 
which protrudes looks like a small red apple A 
prolapse apparently surrounds the anus without 
division into definite tumors First the color is 
like normal mucous membrane Later it becomes 
red with irritation and sometimes purplish with 
congestion When chrome the surface is covered 
with patches and strings of mucus The soft 
velvety feeling is lost and the tissues feel thick 
and boggy it becomes friable and is very easily 
torn 

The first consideration in the treatment of 
prolapse in children is to maintain the organ in 
its natural position while the general constitu 
tional condition and muscular tone are being 
restored to normal Immediate treatment of pro 
lapse is often necessary If the prolapsed tissues 
have been exposed for a considerable time there 
may be swelling and cedema Gradual and con 
tinued pressure with hot compresses may fre 
quently give comfort and at the same time reduce 
the mass 

Aneasymethodof reduction is to cover the finger 
with a piece of toilet piper introducing it into 
the lumen of the mass forcing the finger carefully 
into the rectum immediately withdrawing The 
dry paper adheres to the mucous membrane and 
releases the finger The toilet paper softens and is 
expelled with the next bowel movement The 
child should be kept upon its face for a short time 
thereafter 

When prolapse is the result of exhausting 
diseases as summer diarrhoea dysentery and 


ncl ets one will obtain the best results by first 
combating these conditions Cod liver oil gen 
eral tonic treatment and a proper diet are 1m 
portant Compresses for supporting a prolapse 
are not satisfactory Pressure thus produced di 
lates and relaxes the sphincter aggravating the 
condition Trequentlv various types of rectal 
plugs and freak harnesses are used They defeat 
thur purpose by dilating the sphmeter Broad 
strips of adhesive pissed antenorlv to anus and 
from one trochanter to the other so that they do 
not interfere with defalcation will serve well for 
temporary support These can be changed every 

10 to 12 davs without causing too much skm 
irritation In addition local applications which 
stimulate contraction of the sphincter muscle and 
retraction of the prolapsed gut should be made 
frequently Cold water is one of the best of such 
applications 

To prevent the occurrence of prolapse during 
bowel movement the child should be required to 
defalcate m the dorsal position into pads of cotton 
These movements should be expedited and strain 
ing minimized by an enema administered in the 
proper position It is important to keep the stools 
soft and the rectum lubricated This is best 
accomplished by the administration of mineral 

011 and by giving an increased quantity of fruits 
vegetables and fluids It is true that prolapse 
in children can often be cured by careful study 
of the patient the regulation of the diet the re 
moval of sources of irritation if any exist the 
control of diarrhoea or constipation the strapping 
of the buttocks and the administration of cod 
liver oil or some other tome After apparent cure 
careful and prolonged observation is necessary m 
the prevention of recurrence Such management 
is laborious and often impracticable Some cases 
do not yield to these conservative measures and 
demand more radical treatment 

For the treatment of prolapse which has not 
been relieved by palliative measures and medical 
treatment many radical methods have been de 
vised Some of these are formidable operative 
procedures such as partial or complete excision 
of the prolapsed tissues excision of elliptical sec 
tions as in hemorrhoidectomy clamp and cau 
tery suturing through the rectum and around the 
coccyx Both Tuttle and Mummery have re 
sorted to scarification between the rectum and 
the sacrum with packing of the ischiorectal 
fosse Thiersch passed a silver wire subcutane 
ously around the anus Plena inserted fascial 
strips taken from the thigh around the anus The 
literature contains many reports of poor results 
from these radical procedures Weber m Leipzig 
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reports recurrence of prolapse in 17 per cent of 
patients treated by colopexy and in 61 per cent 
treated bv running a silver wire around the anus 
Some report good results from the application of 
mtnc acid the actual cautery and the injection 
of various irritating fluids such as phenol al 
cohol and quinine and urea hydrochloride Tuttle 
objected strenuously to the use of nitric acid 
stating that the burns could not be controlled and 
produced deep sloughs and haemorrhage with 
resulting stricture The di/ficultv with the in 
jection of irritating fluids is that the extent of the 
inflammation in the submucosa cannot be con 
trolled 

Findlay and Galbraith have reported treat 
ment of 41 children by injection of absolute 
alcohol into the submucosa They report 90 
per cent of their cases cured although in several 
cases it was necessary to repeat the treatment 
once or twice A general anxsthetic was used in 
all treatments 

Following the publication of Van Buren s book 
approximately 50 vears ago linear cauterization 
has been used sporadically by different men in 
different parts of the world Cauterization sets 
up an inflammatory reaction in the submucous 
tissues directly beneath the line of application 
In the organization of these inflammatory areas 
there is a development of fibrous tissue which 
firmly binds all coats of the rectal wall to its sur 
rounding structures A search of the literature 
did not reveal any series of more than a few cases 
in which thi treatment was employed W hv this 
excellent method has never come into general use 
is not obvious to the writer 

In 1920 at the Childrens Hospital of Michigan 
an 8 year old girl who had been subjected to 
several operations for prolapse came in with a 
recurrence In the last operation a wire suture 
had been inserted around the anal orifice An 
abscess had developed and in addition to prolapse 
the child presented a fistula The fistula was 
excised and linear cauterization was done The 
result was perfect Encouraged by the outcome 
of this difficult case w e hav e employ ed this treat 
ment in 8 to 10 cases each \ ear this being about 
half the total number of prolapse cases observed 


The technique as used at the Childrens Hos 
pital mav be described as follows 
Under ether anesthesia the rectal wall is 
brought out as far as possible with Pennington 
triangle forceps attached anteriorly postenorlv 
and laterally The mucous membrane is care 
fullv dried Then with a narrow Paqueltn cautery 


four linear longitudinal incisions are made through 
the mucous membrane extending up to but not 
into the anal canal Care must be taken not to 
penetrate the rectal wall especially anteriorly 
The prolapsed tissues are then gently replaced 
A rubber tube is encircled with a two-inch band 
age forming a plug approximately 3 centimeters 
m diameter This is well lubricated with an oint 
ment made bv mixing 2 drams of soda bicarbon 
ate w ith 1 ounce of vaseline This lubricated plug 
is inserted into the rectum and is kept firmly in 
position by adhesive plaster which is passed com 
pletely around the body at the level of the tro- 
chanters If this precaution is not adopted the 
severe straining of the child coming out of the 
anaesthetic will force the plug out and the bon el 
w ill again protrude When the plug is properly 
applied the straining soon ceases and tne chill 
complains of little or no pain The knees are 
firmly bound together with a bandage to preyent 
standing and spreading of the buttocks which 
might release the tube The plug is removed m 
48 hours By this time there has been an out 
pouring of inflammatory products into the sub 
mucosa producing a swelling which m itself pre 
yents extrusion of the rectum It is remarkable 
but true that these children do not require post 
operatue opiates There is apparently very little 
discomfort following the operation After the 
tube has been remoyed a small soda enema is 
giyen 

The child is usually able to leaye the hospital m 
one week and the mother is instructed to see that 
all bowel movements for 3 weeks are passed in 
the dorsal position Small doses of mineral oil are 
given daily The patient is returned for examrna 
tion m one month 

Sixty tw o children ranging m age from 3 months 
to 11 years have been treated in this fashion In 
12 cases (19 per cent) the prolapse had been pres 
ent for less than 1 month in 18 (29 per cent) for 
more than 1 year and in 1 case (1 6 per cent) for 
11 years This last patient frequently wasforcedto 
leave school or plav for reduction of the prolapse 

One child 3 months old not included in thi 
series presented a history of prolapse for a 
period of 4 day s before admission Examination 
di closed a mass 6 inches long retracted toward 
the sacrum Efforts to reduce the mass were 
futile The child lived o hours after admission 
to the hospital An autopsy revealed that the 
rectum sigmoid descending colon and the left 
half of the transverse colon had prolapsed A 
loop of jejunum 15 centimeters in length was 
twisted into the sac formed by the prolapse of the 
sigmoid 
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This case demonstrates that a simple prolapse 
if neglected may be followed by very serious de 
\clopments It was necessary to repeat the 
cauterization on just one patient This was 
probably due to inadequate cauterization In the 
remaining cases only one treatment was necessary 
to obtain a cure and to date there have been no 
recurrences 

In 38 (61 per cent) of these cases the condition 


2 years after the operation was determined 
Frequent rectal examinations have not demon 
strated any stenosis scars indurations or other 
untoward results Operation has been avoided 
when a child had fever or respirator> infection of 
an} type There were no cases of postanaisthetic 
chest infection The results which have been 
obtained in this scries of cases justify the presen 
tation of this work 
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P \R \L\ TIC ILI US — 1 Correction 
To l/ie Editor It has been called to mv atten 
tion that there is an error present in m> paper 
entitled Spinal Anesthesia in the Treatment of 
Paral}tic Ileus which was published in the 
December 1928 issue of Surgera Ganecologa 
and Obstetrics Through an oversight on my 
part the amount of novocaine solution used has 
been given as o 3 gram instead of o 1 gram 

\\ E Studdiford M D 


riGHTH CONGRESS Or THE SOCIEtE INTER 
NATION \LE DC CHIRURGIE 

The Eighth Congress of the Socicte Internationale 
de Chirurgie will meet in Warsaw Poland July 23 
to 26 1929 A most interesting program which 
will include speakers from many countries of the 
world is being prepared 
Further information and preliminary announce 
ment may be obtained by addressing Dr L Mayer 
secretary general of the society 72 Rue de la L01 
Brussels Belgium 


New \ork 
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BLOOD CHLORIDE DEPLETION 

A N appreciation of the dangers of blood 
chloride depletion is of importance in 
L the treatment of many surgical condi 

tions 

In the past surgeons ha\e stood by after a 
successful operation for the relief of intestinal 
obstruction and watched the patient die 
from what was called toxaemia but what 
really was a condition known as alkalosis due 
to blood chloride depletion Whether such 
depletion is due to a combination of chloride 
With the toxin produced or to an excretion of 
chloride into the intestinal lumen or failure of 
absorption due to loss of hydrochloric acid by 
\ omiting is an unsolv ed question E\ en if the 
blood chloride depletion is a result rather than 
a cause of the toxic postoperative condition 
one must feel after observing these cases that 
the diminution of blood chloride is an indica 
tion of the seventy of the condition Our 
attention was first called to this condition 
some years ago when we reported a senes of 
cases of uraemia following gastro enteros 
tomy \\ e know now that the blood chloride 
depletion was the important factor and that 


the condition was one of alkalosis Our sub 
sequent impression was that the chlonde de 
pletion was due to loss of hydrochloric acid 
by vomiting but subsequent laboratory work 
has proved this view to be fallacious The 
exact mechanism responsible for this condi 
tion is still a fertile field for investigation 

Many surgical conditions are characterized 
by marked chlonde loss the vanous fistula; 
gastnc and duodenal and the obstructions 
functional and mechanical of the stomach 
and bowel The successful pre operative and 
postoperative treatment of such cases de 
mands among other things and not the least 
important a knowledge of the condition of 
the blood chlondes For many years sur 
geons have been giving salt solution empin 
cally to replace the fluid loss when the 1m 
portant thing was not only the fluid loss but 
the chlonde depletion 

The laboratory tests necessary for such 
knowledge are well within the range of the 
ordinary laboratory and should not be neg 
lected Without such knowledge one runs 
the nsk of not fully supplying the patients 
need 

Normally the blood contains between 500 
and 600 milligrams for each 100 cubic centi 
meters of blood Under the conditions present 
in intestinal or gastnc obstruction the blood 
chlonde falls as low as 300 milli Q rams This 
loss turns the tide of neutrality of the blood 
toward alkalinity with a lowenng of the blood 
chlonde a nse of the carbon dioxide combin 
ing power and an increase of the non protein 
nitrogen 

Credit must be given to Haden and Orr for 
bnnging this condition of alkalosis to^the 



EDITORIALS 


285 


attention of the medical profession It has 
been found that whereas in former }ears 
great stress was laid on the condition known 
as acidosis this change aside from the surgical 
diabetic and nephntic cases seldom takes 
place The condition known as alkalosis is 
more common than acidosis and just as senous 
in its outcome The symptoms of both are 
\ery similar hence the importance of differ 
entiation because treatment for acidosis 
would be aery dangerous for the patient with 
alkalosis Tests for the blood chlonde as well 
as non protein nitrogen serve to differentiate 
the condition 

Treatment for alkalosis is comparatively 
simple Salt solution in 3 per cent dilution 
intravenously as well as subcutaneously can 
be given in such amounts as to raise the blood 
chloride to normal We have not found in 
our experience much change in the blood 
chlonde by rectal administration of saline 
solution In the giving of this solution it is 
better to give too much rather than too little 
As high as 6 liters can be given m 24 hours 
without harm 

Attention to this condition in the pre 
operative and postoperative care of gastnc 
and intestinal obstruction cases will result in 
better surgical results \V J Tucker 

TIVE ESSENTIAL FACTORS IN THE 
TREATMENT O T ACUTE INTES 
TINAL OBSTRUCTION 

A CUTE intestinal obstruction cannot be 
treated logically unless the following 
factors are taken into consideration 
and their relative importance properly eval 
uated in each patient removal of the me 
chamcul obstruction drainage of the obstructed 
intestine relief of toxxmia relief of deh} dra 
tion and prevention of starvation 
It is obvious that a cure in intestinal ob 
struction cannot be obtained without removal 


of the obstruction Just when an effort to 
release the obstruction by operation should be 
attempted is in some cases worth} of careful 
consideration In the \er> earl} cases in 
which operation may be done before the pa 
tient is toxic the obstruction can be relieved 
with comparative safety If however the 
patient is much dehydrated and toxic pre 
operative treatment with water and salt is 
imperative The surgeon must then choose 
carefully betw een an operation to remov e the 
obstruction and a temporar} enterostomy to 
dram the obstructed gut 
Unquestionably in the extremel} toxic 
patient with obstruction of the small in 
testine enterostom} frequently gives relief 
Whether the enterostom} should be an 
ileostomy or a high jejunostomy ma} be a 
question worth considering in the light of 
recent results obtained by experimental 
drainage of the upper jejunum Dogs die 
very quickly with upper jejunal drainage and 
the blood chemical changes are similar to 
those found in high intestinal obstruction 
Walters and Bollman have recently called 
attention to the senous tox'cmia which de 
vclops from duodenal fistula It is entirely 
possible that prolonged high jejunal drainage 
ma} be harmful In spite of man} recom 
mendations for high drainage of the jejunum 
it seems safer to recommend the drainage of 
the distended small intestine at a point where 
it is most easily accessible If this is done in 
conjunction with the treatment which will be 
outlined later success may be expected m a 
large percentage of cases In those cases with 
enormously distended gut and with complete 
loss of peristalsis failure of complete drainage 
ma} be expected since in such cases it is 
likely that only a small segment of the bowel 
will be drained The non operative drainage 
of the upper intestine and stomach with a 
duodenal tube may prove valuable but can 
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hardly be expected to render the same service 
as drainage of the gut nearer the obstruction 
The toxmmia developing in obstruction of 
the small bowel should receive careful treat 
mtnt It seems clear that the administration 
of sodium chloride has a tendcncj to relieve 
the toxic symptoms Since a definite reduc 
tion in the blood chlorides exists in a patient 
ill with obstruction of the small intestine it is 
quite logical to supply this sjlt in a quantity 
sufficient to restore the chlorides to normal 
Abundant proof has now been presented that 
sodium chloride has a definite therapeutic 
value in this condition and has a definite 
tendencv to restore to normal the abnormal 
chemical changes found in the blood The 
conclusion may then be drawn that sodium 
chloride has a definite effect upon and is of 
value in combating toxaimia 
The observation of Hughson and Scarff 
that a hypertonic solution of sodium chloride 
stimulates peristalsis must be taken into 
consideration It is quite possible that sodium 
chloride increases the tone of the bowel muscle 
and aids in overcoming or inhibiting the 
distention and paralysis In extremely toxic 
patients phy lologic sodium chloride solution 
does not contain sufficient salt to restore the 
body chlorides rapidly The intake of salt 
may be rapidly increased by giving a 2 per 
cent solution by hy podermocly sis and a j or 5 
per cent solution intravenously The solution 
should be given slowly so as to prevent pain 
and possible sloughing as a result of the first 
method and to prevent dama 0 e to the blood 
elements as a result of the second method 
1 he relief of dehy dration must go hand in 
hand with the relief of the toxamua The 
chemical processes of the body are not ex 
pected to function properly without a suffi 
cient supply of water In patients who are 
very ill with intestinal obstruction 4 to 6 
liters should be given every 24 hours sub 


cutaneously intravenously and per rectum 
until the patient is beyond the dan er point 
Cnle s dictum to water early water con 
tinuously water late should ever be kept 
in mind The condition cannot be treated 
logically without maintaining water balance 

Supplying food is of less importance than 
supplying water and sodium chlonde Its. 
importance should however be reco mzed 
especially if the patient has been ill for several 
dav s The reason for the administration of 
food needs no discussion Since patients 
wnth intestinal obstruction cannot take food 
by mouth it is best given as glucose mtrave 
nously It has been estimated that man can 
utilize 08 to 09 grams of glucose per kilo 
gram of body weight per hour for an m 
definite period Insulin may be given to aid in 
the utilization of glucose By giving glucose 
very slowly in solutions of 10 to 5 per cent 
much food can be supplied as the dehydration 
is treated The average patient weighing ,0 
kilograms could according to this estimate 
tolerate an average of 60 grams of gluco eper 
hour without its overflow in the urine This 
quantity of sugar is equivalent to approx 
imately 40 calones It is readily seen that a 
substantial quantity of food may be given a 
patient as glucose during a 24 hour period 
By the use of a combined 1 per cent sodium 
chloride and 10 per cent glucose solution both 
forms of treatment may be given to 0 eth« 
adv antageouslv 

The five essential points in connection with 
the treatment may be summarized a< follow 

1 Operation to release an acute intestinal 
obstruction should never be attempted with 
out prehmmarv treatment when a patient is 
very toxic and dehydrated 

In a large percentage of cases of mtes 
tinal obstruction with toxic symptoms enter 
ostomy should be substituted as a temporary 
procedure before an exploratory operation 1 
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attempted to find and reliev e the obstruction 

3 No surgery should be done in toxic cases 
before the toxemia had been treated by the 
administration of sodium chloride 

4 Dehydration and toxaemia are treated 
simultaneously by the giving of large quan 
titles of sodium chlonde solution 

5 As long as nourishment cannot be gi\ en 
by mouth glucose solution should be gi\cn 
daily to furnish food Thomas G Orr 

PAN PACIFIC SURGICAL 
CONGRESS 

T HE first international surgical congress 
to be held in the Pacific has been called 
by the Pan Pacific Union of Honolulu 
and lull meet there August 14 to 4 19 9 
The United States government has invited 
through the Department of State twenty 
countries to participate representing thirty 
separate states exclusive of the states and 
territories of the United States all of which 
border on the Pacific Ocean The Province 
of British Columbia will represent Canada 
and Washington Oregon and California will 
represent the United States 

The United States will also be officially 
represented by delegates from the Army 
Navy Philippines Canal Zone Alaska uni 
versities and surgical societies of the Pacific 
Coa t States and the American College of 
Surgeons Great Britain will have delegates 
from Canada Australia New Zealand Fiji 
Federated Malay States, Straits Settlement 
Briti h Samoa Hongkong and India This 
shows very strikingly the extent of Anglo 
Saxon influence in the Pacific region 
English will be the official language of the 
Congress but the transactions will be fully 
tran lated and published bv the Pan Pacific 
Union Journal and Press 
There can be no question as to the value of 
this meeting from an international viewpoint 


Every effort is now being put forth to develop 
a feeling of amity and mutual understanding 
between the peoples of the Pacific Honolulu 
is the crossroads geographically for all 
the merchant lanes across the Pacific and is 
a happy choice for such a meeting 

The Pacific Coast surgeons who have the 
honor of presenting American surgical ideals 
and technique have a great opportunity at 
this time to carrv forward the ideals of Amer 
ican surgerv In choosing the men to repre 
sent American surgery the committee has 
been limited to those surgeons who by 
affiliation with the large surgical societies 
have been given approval by their associates 
and co workers The scientific exhibits will 
be entrusted to the three large medical col 
leges on the Pacific Coast 

Hospital standardization covering every 
phase of hospital activities from the selection 
of a site to the completed institution operat 
ing as an efficient economical unit to render 
prompt ervice to the patient will be offered 
as America s greatest contribution to the 
development of surgery This will be pre 
sented by the American College of Surgeons 
at the request of the surgeons of Hawaii 

With such a program representing Amer 
ican teaching institutions surgeons and 
hospitals the surgerv of America will be well 
presented to the visiting surgeons from the 
Orient South America Austrilia and North 
America 

In behalf of the officers of the Pan Pacific 
Surgical Conference may I extend to the 
readers of this Journal a cordial invitation to 
be present at the forthcoming Conference to 
be held in Honolulu August 14 to 4 1929 
Full particulars regarding the meeting may 
be had by addressing George W Swift M 
D general chairman Pacific Coast States 
and British Columbia Seattle Washington 
George W Swift 



MASTER SURGEONS OF AMERICA 


JOHN VAN REED LYMAN 

J OHN Van Reed Ljman was a man who first bj nature and later through 
environment was not destined to occupy the lime light in the popular 
sense of the term The halo which ultimately illumined this humane 
gentle man!} honest scientific and sacrificial man was not of the high powered 
far carrying type The radius ov er which it cast its rajs was comparatively 
short These raj s w ere however of a compensating intensity 

The lineage of Dr Ljman can be traced bach to Thomas Lyman who lived 
in England in 1275 His first ancestor to reach America s shores was Richard 
Ljman who migrated from Is orton Mandeville Parish of Onger Essex County 
England in 1631 and located at Charleston Massachusetts Twenty ix mem 
bers of the fifth and sixth generations fought for our independence m the Revolu 
tionary \\ ar The generations in line of descent from Richard w ere John Moses I 
Moses II Elias Timothy I Timothj II and Timothy III who was the grand 
father of Dr Lyman He married Experience Bardwell and resided at Chester 
Massachusetts He died at fifty two Timothy IV Dr Lyman s father was 
born August 28 1819 graduated from Amherst College m 1844 and was ordained 
in the Congregational ministry in 1850 For fifteen yean, he was engaged in 
missionarj work in the south and west He was pastor in Rillingworth Con 
necticut from r866 to 1869 and died at Bar Harbor Maine at the age of 67 
He married Valeria Van Reed Rhinehart June 15 1854 Three sons were bom 
William Bardwell who graduated from Rush Medical College in 1880 became 
prominent in his protession in the practice of medicine at Eau Claire Wisconsin 
and is now in practice in Boise Idaho Timothy now practicing in Sacramento 
California and John Van Reed who is the subject of this sketch 

Dr John Van Reed Ljman was born in North Pepin Wisconsin Januarj ij 
1857 received his academic education at Fort Madison Iowa where he grad 
uated in 1873 He engaged in mercantile pursuits until 1876 when he began the 
studj of medicine and later was appointed hospital steward m the pemtentiarj 
where he enjojed rare clinical advantages In 1877 he attended the St Louis 
Medical College and the follow mg two j ears he studied at Rush Medical College 
from which he was graduated in 1880 obviously better prepared than were most 
of the medical graduates of that period He at once located in Eau Claire 
288 
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Wisconsin, a thriving lumber town and there continued to practice medi 
cine until his death which occurred m a hospital in Wauwatosa Wisconsin on 
March 31 1926 

In 1881 he married Maud Keplar and to them were born two children 
Valeria (deceased) and John Van Reed Jr 

On August 7 1909 Dr Lyman married Harriet Syhister who with a son 
Richard now fifteen years old survrveshim 

As stated above the characteristics which ha\c been the means of placing the 
name of Dr Lyman upon this renowned list are not the usual \anety but are 
for the most part of a more or less personal nature His professional life is 
vividly illuminative of certain phases of the practice of medicine It illustrates 
so well the unheralded heroism so often associated with it it signifies so perfectly 
the quality of service the development of which the practice of medicine offers 
it shows so well wherein true greatness so often lies and demonstrates so con 
clusivelv that even m a field which is restricted in the commonly accepted sense 
of the term as was his the highest ideals in medicine may be reached and that 
opportunities if taken advantage of may serve to place one of our humble 
calling upon a pinnacle second to none 

To reate a history of the professional life of Dr Lyman is but to recount an 
ensemble of activities which can best be encompassed by the term scmcc Sue 
cess and misfortunes were intimately blended with his career to an unusual 
degree He accepted the former with unwonted modestv the latter with admi 
rable fortitude 

He was a giant in stature and endowed with an extraordinary capacity for 
both physical and mental action His splendid physique his handsome benevo 
lent face which was so evidently an index to the many fine qualities with which 
he was gifted — sincerity honesty sympathy broad intelligence and sound 
judgment — engendered confidence in all who knew him These attributes at 
once brought him a large clientele the care of which taxed his strength unusual 
though it was to the utmost through his professional life He could not refuse a 
summons from a patient Regardless of the distance or the hou r Doctor John 
always responded In the early days many patients were attended and operated 
upon m their homes many miles from Eau Claire Even in the later years 
Dr Lyman covered a large territory generally by automobile caring for those 
families who through all the years had depended upon him for succor 

Many years ago he developed a duodenal ulcer which by causing him great 
distress and a number of hemorrhages rendered the performance of his duties 
more difficult Upon three different occasions he was forced to relinquish his 
practice for protracted periods and upon each occasion the esteem in which he 
was held was evidenced by an even larger volume of work presenting when he 
pluckily returned to the harness 



90 


SURGERA GYNECOLOGY AND OBSTETRICS 


Only one factor was allowed to interfere with the constant care Dr Lyman 
lavished upon his patients This was his most assiduous attendance at the various 
medical meetings throughout this country and e\ en abroad As an example of 
his practice along this line the writer who as a boy had known Dr Lyman 
need only relate that while the latter was a student at Rush Medical College 
Dr Lyman could be seen in the front row at the clinic of Dr Nicholas Senn each 
Thursdav afternoon This was over twenty five years ago How often does one 
see such an example followed by surgeons of the present epoch m an effort to 
keep abreast of the times? Small wonder that he became an outstanding figure in 
his section of the country and that not only the laity but the profession as well 
looked to him for guidance 

The laitv and the medical profession of Wisconsin felt his influence to a 
marked degree His labors in improving the condition of the local hospitals and 
in rallying the public to their support arc recognized by everyone m the section 
in w hich he practiced All medical organizations receiv ed his hearty support 
and his sound judgment and kindly yet forceful demeanor when in the chief 
office or on important committees were often the means whereby a harmonious 
rather than chaotic a strong and vigorous rather than a weak and vascillating 
organization went upon its way 

He had been president of the local societies including the County and State 
and was at the time of his death president of the Interstate Post Graduate 
Assembly As a member of the Board of Governors of this organization and its 
predecessor— the Tn State — his counsels unquestionablv had much to do with 
its ultimate success as he gave his time experience and energy without stmt 
to its upbuilding The disheartenin 0 fact that his final illness prevented him 
from acting in the capacity of presiding officer of this organization which he 
had served so long efficiently and faithfully was a source of sorrow to all of its 
members 

About one y ear before Dr Lyman s death he sustained a fracture of the femur 
while driving his automobile to attend a meeting of the officers of the Interstate 
Post Griduatc Assembly After a prolonged convalescence he sustained a refrac 
ture Long confinement and secondary an-emia from recurrent hemorrhages 
from his ulcer undermined his health to such an extent that he entered a WiS 
consm hospital and after undergoing a severe stomach operation from which 
he recovered he developed bronchopneumonia which caused his death at the 
age of sixtv nine 

The universal esteem in which he was held the imprint of his acts of benevo 
lence his scientific achievements the fact that he had during his forty five year 
of practice acted in the capacity of family physician and in later years family 
surgeon (a obnquet which was not infrequently emploved m de cnbing him) 
his unique standing with the laity which made it possible for him to mold public 
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sentiment in favor of things medical and the splendid example he set by m 
■variably meeting adversity without complaint make mere words seem futile in 
an attempt to elucidate the manner m which Doctor John so complete^ ful 
filled his destiny Few of those who have gone before have measured up better 
than he His life s work is a splendid example for everyone and there are few w ho 
have been so fortunate as to have so profoundl} and beneficially influenced those 
with whom the> came m contact as Dr John Van Reed Lyman The medical 
profession might well be proud could it number among its members more men of 
his type Robert Emmett Farr 



THE SURGEON’S LIBRARY 


OLD MASTERPIECES IN SURGERY 

ALfRED BROW V MD FACS Omaha Nebraska 


TIIC VD VLMANSOREM OF RIIVZES 


T HOUGHTLESS utilitarianism commits crimes 
against art and culture which can be classified 
only as atrocities And jet these crimes lend 
zest to the quest of the collector for even thou h 
the object when found may be imperfect and mu 
tilatcd vet the thrill of discovery blots out for the 
time the memory of the atrocitv committed in the 
di tant past The pages of manuscript illustrated 
here are a 1 example of one of these literary crimes 
Tor centuries they ser ed the purpose of covering 
a bool printed and bound in the si teenth century 
Four centuries later the book was taken apart for 
rebinding by mv friend Mr J Christian Bay On 
the reverse of the vellum covering the writing was 
found and the pages ere sent to me for identifica 
tion and placement in their proper niche if such was 
pos lblc I ortunately the task w as not an extremelv 
d Hi cult one el e my powers would not have availed 
The manusc lpt is in great part legible and written 
m passablv easy Latin and by a lucky chance the 
page headed by the beautifully illuminated lette s 
pro ed to be the first page of a book and I read 
The words of Vbubetn razis son of Zachane The 
B ok begins which bv him vas called A 1 mansor 
Then followed another search and a year or so later 
after much reading of catalogue there armed a 
book whose colophon reads Thi work is ended 
p inted at Venice by Jacobus Pcncius de Leucho in 
the year of our Lord 1508 o 1 the 8th day of March 
and the first book in the volume is the Latin tran 
lation of Libe Rasis ad almansorem (The Book of 
Rhazes to the Caliph Almansor) which contains a 
compendium of the medicine and surgery of thi 
Vrabian Galen of the ninth and tenth centuries 
The identifeaton is now complete for save for a 
word or phrase here and there the manuscript and 
corresponding parts of the printed book are the 
same The first page of the book is represented by 
the leaf with the illuminated letters and the other 
leif contains part of the ninth and tenth pages of the 
printed volume 

The translation is that of Gerhardus of Cremona 
who was born in 1114 and devoted a long life of 
seventy three years to the translation of the Arabian 
m dical texts into Latin among others this work of 
Kha e The handwriting of the manuscript is that 
of the twelfth or thirteenth century and it was 
probibly one of the copies made for use by the physi 
cians of the da But what of the other pages? Can 


we not imagine a printer and binder of the sixteenth 
century and one none too good for the book was ol 
no special import tearing apart this beautiful folio 
volume in order to make covers for his mediocre 
books and thus scattering to the four winds a price- 
less fragment of world history? But it has always 
been so The mind s ev e sees a New England Fun 
tan of the second or third generation with a large 
can of white paint and a whitewash brush smeanng 
the beautiful mahogany surface of a Sheraton table 
so it will look nice and white and so fit into a spot 
less and shining kitchen blissfully unconscious the 
while that with each stroke of his brush he comm ts 
a crime compared to which grand larceny is a mere 
pecaddlo In this case a later furniture finish? will 
carefully scrape away the paint and bring back the 
lustrous sheen to the surface of the old mahogany 
but to our leaves of v ellum time and the bookworm 
have vrought havoc that no restoration can remove 
and t hey must remain as they are to the end of tune 
imperfect fragments of what was once a noble book 
The author of thi book Phazes became the fo e- 
most of the physicians of the early Arabian School 
Until he was thirty years of age he was known 
only as a famous bard and plaver on the cithera 
though he had obtained a good education in pbuoso 
phy Then he decided to studv medicine and went to 
the University of Baghdad which had been fo naea 
in the early part of the eighth century J? 35 
eclipsing the school at Jondisapur He left the Urn 
versity to return to hi birthplace the vity ofRai 
and undertook the task of orga izing its hospitals 
Once more he returned to Baghdad thi time as the 
director of its great hospital and apparently as 
head 0/ the medical department for he is believed 
to have drawn many students to Baghdad becau e 
of his g eat ability as a teacher 

During his long life — he probably lived y be 
over eighty — he traveled much He visited Jem 
salem Egypt Syria Persia and went as far as 
Spain where he studied the medicine of the Western 
Caliphate but in sp te of his great vogue as pnysi 
c an a d surgeon he died in blindness andinpoverty 
In the ma n hi work follows that of the Byran 
tine phys cians pnncip llv Taul of Aegina lie ma 
some operative surgery following this master xe 
1 known largely for his short and prtbv sayings 0 
of which is Truth and e tamty m medicine is n 
aim which is not to be att med and the healing a 
as is described in books is far inferior to the p c 
cal experience of a skillful and thoughtful physician 
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REVIEWS or NEW BOOKS 


G ERMAN publishers are putting forth at the 
• present time numerous boohs on cancer Two 
of the latest of these are ntatiomthconc der 
Geschuulst Eutstehung 1 b> Dr Med K H Itaucr 
and Ueber das Problem der Boesarligcn GcschuttelsU 1 
by Professor Dr Lothar Heidcnhain 
Professor Bauer s booh is a small brochure of 7 
pages and the thesis may be stated bncrt> as follows 
Just as new species may result from mutations due 
to some permanent and transmissible alteration m 
the genes of the germ cells so tumors mav result from 
mutations due to permanent and transmissible i\ 
terations in the genes of somatic cells Professor 
Bauer first presents a brief statement of the thcor\ 
of mutations and then discusses the occurrence of 
mutations in germ cells and somatic cells As ex 
amples of the latter he cites localized albinism 
(Ieucoderma) solitarj exostoses etc which he 
believes are due to sudden alterations in the genes 
of one or more cells in a localized part of the bod\ 
These continue to reproduce cells with similar 
altered characteristics Local alterations in genes 
and any resulting local changes in cells have certain 
definite characteristics they occur singlv the> are 
neither inherited nor inheritable and they are 
morphologically identical with corresponding gen 
eral forms 

This general idea is then applied to the origin of 
tumors in which the alteration in the genes is perma 
nent and irreversible Bauer insists that the div lsion 
of tumors into benign and malignant growths is not 
scientific or practical and is not based on pathologico 
anatomical or on clinical grounds He applies the 
mutation theor> to the etiology of tumors Exoge 
nous factors such as non specific irritants induce 
tumors only when the> cause cell mutations that is 
when they alter the genes or the chromosomes 
Endogenous factors (which are not mentioned spe 
cifically) affect the cells of an organ or s>stem in 
such a manner as to render them more susceptible 
to external irritants Bauer insists that there is no 
cancer heredity in the scientific sense that is no 
transfer of the disease itself by way of a men 
delnde gene It is a matter rather of inheritance of 
tissue inferiority which actnely favors the origin 
of tumors in the presence of added exogenous factors 
Professor Bauer s brochure is a closely reasoned 
thesis based largely upon theoretical considerations 
He quotes Schwarz to the effect that the gene is a 
hypothetical assumption and Bauer s whole thesis 
is founded upon the alleged presence of genes in 
somatic cells and the transmissible alterations which 
may take place m them Much of his reasoning is 
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from amlog>— alwa>s a dangerous method — such 
as alleged similarities between genes and atoms and 
electrons The work is therefore not whollj convinc 
ing but it does suggest n line of investigation into 
the origin of tumors which might be followed by 
expert geneticists possessing a greater knowledge of 
the fundamental problems involved than a pro 
lessor of surgcr> could be expected to possess 
Professor Heidcnhain also a surgeon has pro 
duced a more pretentious book of 153 pages 
measuring 13 by 20 inches and containing 14 1 illus 
trations chiefly photomicrographs 
These two volumes present many sharp con 
trasts Bauer develops his conception of the etiol 
og> of tumors on the basis of the mutation theory of 
heredity Heidcnhain on the other hand is con 
vmccd of the infectious nature of the cause of tu 
mors He insists that the origin of malignant neo 
plasms is not purely a problem of cell growth His 
starting point appears to have been the experiments 
of Kevsscr who injected 100 mice with material 
from 4 malignant human tumors and after intervals 
of from 7 to 13 months found tumors in 4 However 
4 per cent is not a verj high incidence of tumors in 
mice unless one is quite certain of the background of 
heredity in the stock of mice used 
Hcidenhun developed the working hypothesis 
that means can be found for so destroying human 
cancer cells by lysis that the supposed cancer 
causing agent will not be destroyed This product 
of lysis of cancer cells when injected into animals is 
to be expected to produce tumors According to the 
place in the body where the cancer causing agent 
acts epithelial or connective tissue tumors carci 
nomata or sarcomata wall originate thus furnishing 
an etiological unity Heidcnhain prepared auto 
lysates of various malignant tumors and injected 
these into mice and claims to have induced tumors 
in 5 2 per cent of the animals He found no differ 
ence in the effects of the autolysate of aseptic and 
infected tumors and concludes that bacterial infec 
tion is not concerned in the causation of tumors 
alleged to result from inoculation 
The entire book is a profusely illustrated presen 
tation of evidence which is presumed to favor the 
acceptability of the author s working hypothesis 
but the labored discussion is far from convincing 
Heidcnhain reports positive results (tumors) in 
83 (5 2 per cent) of 1601 injected mice some of which 
had multiple tumors He cites statistics from Miss 
Slje s publications to the effect that she found 
spontaneous tumors in 1 25 per cent of her tumor 
strains of mice Because neoplasms occur spon 
taneously with relatively great frequency m mice 
these are not satisfactory animals on which to base 
an> claim as to the infectious nature of tumors 
Heidcnhain attempted to exclude cancerous heredity 
m his mice by the testimony of the breeder from 
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whom he obtained them "lhis evi lcne is set dov n 
at some 1 ngth after the manner of a court report 
but docs not establish the ease beyond reasombl 
doubt Most of the tumors in these mice de\ eloped 
at a d stance from the site of the injection Further 
mor the type of tumor produced was not ah ays 
similar to the njccted material The photomtero 
graphs r \ al a great van tv of tumors in the sen s 
of mice The rev ewe has seen in sect ons from the 
Sh strains of m cc spontan ous tumors that would 
duplicate almost very tvpe described and p cturc l 
bv Hei lenhain Thus another attempt to establxsh 
the infectious nature of cancer fall short of accom 
phshment J p Siuo ns 

DELOUZE in hi recent publ cation Gonococ al 
^ l rrth ilis t n lie 1/ It t 11s a true story of the 
d scase in a concise manner Tor educational pur 
pos s he urg s the use cl the term go orrhcea 

\s most write s have done I clou c stresses the 
importance f th gram stain for differentiating 
organisms With calf s brain agar for a medium 
the gonococcus is re adih grovn LittI attention s 
paid to the time old id a that the gono ecus c nnot 

ithstand heat or cold The so c lied strains of 
gonococcus o !\ epresent differtn s in the rest t 
ance of the patients 

If it l kept in mind that g ococci penetrate deep 
nto the submu ous lavers the era efor quick gcrmi 
c dcs w II soon d e out That a high body tempera 
turc p r s affects th gonococcus l doubtful but 
good probablv comes from f b lie t ssue chang 

\ profus urethral diseharg subtra t from the 
supplv in the bodv at large of the particular sub 
st n s th t stimulate the real cu ati\ processes 
An\ cur ofgonorrhaa sductoth body sdefensiv 
poc scs and an> bland local treatment that l 
prop rl\ ca ned out is of help 1 h g c>toss is 
probabl a d trim l in that t takes awa> antig n 
for stimulating antibodv formation \ 1 1 d\ 
format o most ea lly stopped b> alcohol and 
sexual stimulation 

Th author has never seen a case of extra sexual 
gonorrhoea m the male The usual ncubation period 
is put at from 3 to 5 da\s but may vary from 3 to 4 
days Th U 0 glass urine test is most aluable for 
locating and following the course of the infection 
Whcth r th g nococcus is intracellul r or extra 
cellular has little sig ficanc according to the 
auth r 

The dim al course of go orrhera is co slant cx 
cept h n hanged bv indiscretions on th p rt of 
the pati nt or tr uma of n treatment In 70 per 
cent of the scs complications are du to the 1 tter 
f ctor Th oughout h s book the author stress the 
observation that severe go rrhoca usually occu s 
in bio des 

The best prophylax aga st gonor hcca is con 
tinenc after that the condom Chemical rank 


third if used within the first 2 hours after exposure 
Oral tr atment alone is harmful because it creates 
latent inf ct ions The best treatment consi tsofa 
bland chemical preferably a 5 per cent sh 1 
nuclei ate preceded by a potash wash (1 5000) both 
must be used very gcntlv The patient must be im 
pr ssed with the fact that alcoholics and sc ua! 
cxcit ment are tabooed and that there roust be 
restri tion of strenuous exercise Food make no 
diffirc-ncc in the course of gonorrhcea One fourth 
per cent protargol is the best drug for chronic ca s 
Larly nst rumen tation should be avoided Dia 
thermv s of little or no value \accincs arc of 
definite val e if used in ury sti II doses and at 
intervals of from 4 davs to a week using onlv 4 doses 
In posterior inf etions the slogan should be no 
local treatment until the vesical symptoms have d 
appeared and the second urine is clear Massage 
of the prostate gland should be done \ ith gtntl 
st okin» parallel to the urethra The midi e should 
be stroked last V nodular prostate should not be 
massag d unt 1 tuberculo 1 has been excluded 
Pclou bel ves that epididymitis 1 produced bv 
d ct transfer nee of infective material from the 
seminal vcsid s do\n the vas ther from a lull 
bladd r plus sexual excitem nt or exertion or from 
increased inlra ur thral pressure of 1 strumentat 
Lvmphocvstic le 10ns of the posterior urethra 
ha c some relation to tuberculous foe in the body 
but arc generally products of posterior 1 f clions 
Thcv ar be t treated by electrical figuration or 
top cal ppl cat on f 50 per cent sil r nitrate 
Evid nccs of gonorrhcea! cure cons st of no puru 
1 nt urethral di charge cl an prostat sem al vesi 
elcs and Co p rs gland no response to sou ds or 
vaccines and finally no r currenccs from alcohol 
o coitu 3 mo ths aft r stoppi g treatment (C01 
t is 1 ai done w ith condom during the 3 month ) 
Th appendage f case hi tone v rv cl arlv illus 
tr t s m v errors in the dmg 0 is and treatment 
of urethral infectio s but one cannot help but feci 
that the author has overdra th part of the 
pictur 

The b k 1 cry i structivc It should be unusu 
ally int rcsti g to those \ ho treat numbers of 
g orrha: cas sad should be r ad by th sc vho 
treat any gon rhcca at all IIvrrv Cil e 
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pH L ffth edition of De Let sPru tpl sa dTrac 
t l ct of Obst t ics is a much handier volume than 
the pr v seditions It 1 smaller m al! d mensions 
yet it conta ns more p ges The printing PJtpcr * d 
lllu trations a e of th h ghest qualitv Both 
tt tand llustrations hav b enc rcfullv r vised ana 
a larg number of n w lllu trations ha e been add d 
Th arrangem nt of the material is c He t botn 
from the standpo nt of the student and pract nonet 
The phy s logv of pregnancy labor and puerpenura 
is first d scussed Th s is f llowed by the conduc 
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of pregnancy and labor and then the pathology of all 
these is given in detail Two sizes of type have been 
used the larger size indicating the fundamental and 
more important matter and the smaller size the 
details of physiology pathology and of the various 
methods of treatment The student thus has a 
textbook and a reference book in one volume 
It is noticeable that references to the literature 
are up to the minute m fact some of the books re 
ferred to were published only a few months before 
the appearance of this edition 
The chapters on the treatment of hyperemesis 
eclampsia abruptio placental placenta pnevaa 
rupture of the uterus postpartum hxmorrhage 
breech presentation and the operation of forceps 
have been almost completely rewritten and the 
entire work has been greatly improved 
The author recommends low cervical ctesarcin 
section instead of the classic section in all but cvecp 
tional cases In the treatment of the lateral and 
central placenta prajvia cases he favors exsarcun 
section in most primipara- when vaginal dclivcrv 
promises to be tedious and difficult 
The chapters dealing with puerperal infection are 
particularly well written and an excellent detailed 
discussion of the treatment of these cases is given 
In the treatment of threatened abortion the use of 
castor oil is recommended The reviewer cannot 
agree to this 

After a thorough reading of this work the reviewer 
feels that this volume is one of the bext textbooks on 
obstetrics on the American market 

Tdw ykd L Cornell 


I hi the preface to Clinical Medicine 1 Bethea states 
that his purpose in writing this book has been to 
put into one volume of moderate size the latest and 
most generally accepted information as to the diag 
nosis and treatment of about one hundred of the 
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most common diseases coming within the province 
of internal medicine This has been done m order 
to meet the needs of the large group of practitioners 
who must carrv on their work without the oppor 
tumtics afforded bv modern hospitals The book is 
based on the lectures given by Bethea to under 
griduate and postgraduate students during recent 
years at Tulane University 

The plan proposed has been faithfully followed 
tnd the author is to be congratulated upon having 
executed a work which is rich in practical informa 
tion of a sort that is certain to be useful at the bed 
side Much well deserved commendation may be 
given to this book The clinical descriptions are 
concise and complete The therapeutic sections are 
excellent and many practitioners whether or not 
thev belong to the groups to whom this work is espe 
ciallv directed will find the discussions of treatment 
most useful 

Throughout the volume the endeavor for brevity 
has occasionally resulted in a terseness of expression 
which is almost harsh but this rarely applies to the 
thcrapcuti sections Again it appears that the 
same emphasis upon short direct concise desenp 
tions has ltd to occasional paragraphs of ambiguous 
meaning Tor instance the short section on auricular 
fibrillation leaves the impression that normal 
rh\ thm is frequently the result of digitalis medica 
tion and that quimdin is essentially interchangeable 
with digitalis in the treatment of this condition 
Another edition might well include brief descriptions 
of the essential pathology of the various diseases 
for this is after all the groundwork of diagnosis 
and treatment and one regrets the almost total 
omission oi the pathological conditions underlying 
disease 

Though minor criticisms may be offered this 
book ought to be a source of real help to many 
physicians who want to refresh their minds quickly 
concerning the important facts of diagnosis and 
treatment Jaues G Carr 
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SOME THOUGHTS ON THE NATURE OT CANCER 1 

SIR CHARI ES BALLWsCE KCMG C B MVO London England 


T HE International Conference on Cancer 
which was held last July m London ev oked 
great interest Scientists of all nations 
joined in the ‘ great consult They thought 
nothing hard much less to be despaired "l he 
goal of effort was the discovery of the intimate 
nature of the disease and of the means for the pre 
vention and cure of its lethal incidence on the 
human race 

When Homer told the story of Troy he did not 
w rite prose or e\ en history he ev ery w here infused 
into it an incomparable ardor — he made an epic 
An epic is a theme of action treated m heroic pro 
portions and style In our profession the life en 
thusiasms and moral qualities of such men as 
Pasteur and Lister present to our minds epics of 
incomparable ardor Their struggles were great 
the issues were great the men were great It 
appears to me that the hopeful side of our labors 
is that some of our colleagues are approaching 
the subject of the cause of cancer in the epic 
spirit 

The most important e\ents of historv are to 
the novelist wrhat gigantic mountains are to the 
traveler He surve>s them he shirts their base 
he salutes them as he passes but he does not 
climb them ’ In the same way I propose to sur 
\ey shirt and salute some of the great land 
marhs in the research into the nature of cancer 
The chief papers and debates at the London 
Congress dealt with the early diagnosis and the 
relative value of surgery and radiation in the 
treatment of carcinoma of the stomach mamm i 
uterus mouth and rectum and of sarcoma of 
bone There was also a short statement by Dr 
Lumsden, concerning tumor immunity and vac 
cine treatment but the debate which interested 
me most was that on the etiolog} of cancer 
The use of lead as a remed> did not obtain 
general acceptance I do not object to a remed> 
because it is toxic No remedy is a practical 
remedy when the margin of safety between its 
lethal effects and its beneficial influence on the 
grow th is less than that which admitted of reason 
able control by the family doctor 

P ese t d bef lb Clm 1C gr s f Am 


There was a general feeling that the rule per 
sists that operation is essential in the treatment 
of cancer but that operation combined with 
radium was m certain cases e g , carcinoma of 
the mamma of increasing value For sarcoma 
of bone in which amputation does but delay the 
fatal issue some hopeful results were reported 
following the use of radium and toxins or radium 
alone The biological effects of radium and 
N rays were discussed b> experts 

When I was a house surgeon it was generally 
thought that an attack of erysipelas after an 
operation for carcinoma mamm® had some effect 
m preventing the recurrence of the disease I was 
in Berlin in 1S84 Fehleisen was assistant to von 
Bergmann and he was infecting cases of carcinoma 
mamm® with the organism of erysipelas The 
students nicknamed Fehleisen erysipelas coc 
cus When the attacl of erysipelas was severe 
the tumor might slough out A death occurred 
and the treatment was stopped Fehleisen was a 
forerunner of Dr William B Coley This gives 
me the opportunity of paying a humble tribute 
to the transparent honesty and diligence of my 
friend Coley during a long period of years in his 
attack on the problem of cancer treatment I 
have no doubt myself of the beneficial influence 
of the toxins in certain cases of cancer The qual 
it> of honesty and straightforwardness is es 
teemed in my country and yours as a thing be 
yond price and of higher value than all the riches 
of the Orient We are pilgrims of surgery who 
have reached only to the threshold of truth In 
that pilgrimage the name of Coley will ever hold 
an honored place 

Paracelus held that Nature was sufficient for 
the cure of most diseases Art had only to inter 
fere when the internal physician was tired and 
incapable Then some remedy had to be intro 
duced which should be antagonistic not to the 
disease m a physical sense but to the spiritual 
seed of the disease I look forward to the time 
when our terribly mutilating operations for the 
cure of cancer which must be performed at pres 
ent will be replaced by a vaccine or some such 

C H g f S g s B t Oct b 0 S 
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remedy which will be antagonistic to (he spiritual 
seed of the disease 

Dr Lumsden spoke of tumor immunity and 
\ accine treatment He said that antibodies could 
be produced which had a specific affinity for can 
cer cells they attacked and killed the cancer cells 
without dama 0 in" normal tissue cells After the 
use of \ accine the immunity was much higher 
than otherw lse He suggested that those wrho w ere 
treating tumors with radium should not be in a 
great hum to get rid of the local growth by 
s!oughin 0 because this would prev ent the increase 
of immunity 

It has long been known that most tumors in 
the commonly used experimental animals retro 
gress after a time and that such animals arc im 
mune and cannot be further successfully grafted 
Many years ago at the Buffalo Cancer Labora 
tory I saw mice who had in this manner become 
immune This is not at all comparable to the 
retro 0 ression of spontaneous tumors Hence the 
same observ ation is rare m man Man) surgeons 
of much experience have observed the slow dis 
appearance of a malignant tumor 

No one of us doubts the importance of the carlv 
diagnosis of malignant disease But when a can 
cer gives a sign or a svmptom it is not in the 
earlv stage of growth I have no faith in v hat 
has been termed the pro cancerous stage to me 
either a patient is suffering from ma!i 0 nant dis 
case or he is not I am all m favor of the in 
tensive education of the famil) doctor concerning 
all newly discovered facts which maj aid him in 
early diagnosis but I am not in fav or of lecturing 
to men and women of the lay public on a subject 
which thev cannot in anv measure understand 
and which is with them ever associated with fear 
and dread Tear and dread depress the resistance 
of the bod) cells and like injur) ma> be the partial 
cause of the disease 

The debate in London on the earlv diagnosis of 
cancer of the stomach and on the value of excision 
of simple ulcer of the stomach as a preventive 
measure was of much interest I would onlv add 
this none of us is possessed of a knowledge which 
can allow him to slate this simple ulcer will be 
come malignant The prophet is a bad guide m 
surgery furthermore I am convinced of the 
immense value in selected cases of simple ulcer 
of the stomach of a posterior no loop gastro 
enterostomv the operation which we owe to your 
great surgeon William J Mavo 

In rS$4 I joined the first class in bacteriology 
ever formed in the ancient Unnersitv of Leipzig 
The teacher s name was Becker who was Koch s 
first assistant The cla s was held dailv for 6 


weeks and was a great success Becker insisted 
that Koch s four postulates must be fuMed 
before any liv ing organism could be held to be th e 
cause of the disease This is as true today as then 

My famih had been decimated bv mail nant 
disease and as a student I had made up my mmd 
when opportunity offered to work at its intimate 
pathology When I returned to En land I met the 
late Professor Shattock who was a microscopisi 
and we started together on the great adventure 

Sir John Simon and Sir James Paget and other 
great pathologists of the mid Victorian era had 
noticed the vital difference in activity of the 
normal and cancerous epithelial cell Speaking 
generally the cancerous epithelial cel! i indis 
tinguishible anatomically from the normal epithe 
lial cell but its phy siological bfe is different The 
one has a normal life but some profound chan e 
has happened to the cancer cell It has become 
endowed with an immortal life and thepropertj 
of endless grow th 

In those early days it was su gested (hat some 
outside spcrmati influence caused the change in 
the epithelial cell which gave to it an immortal 
life W hatever takes place in our bodies has two 
distinct factors the intrinsic factor which is the 
constitutional or resisting power of the cells 
affected and the external injurious a ent The 
spermatozoon meetin 0 the right ovule may 
create a life— a sort of other life or parabiosi 

I have always inclined to the belief that an 
external agent is the essential cause of carcinoma 
that the infected epithelium is the habitat of the 
external a ent and that it will live and grow in 


none other 

In the carry ing out of research on the intimate 
nature of any disease it is essential to have an 
hvpothcsis of the nature of the disease in order to 
plan a scheme of work The only scheme of work 
on the intimate nature of cancer which oner a 
prospect of success must be based on the hy pothe 
sis that some external agent is the essential cause 
If it were possible which ltisnot it would be well 
if all our experimental work on the intimate 
nature of cancer could be earned out on carcino 
mata sin e certain types of round cell * ar< i 0 ™* 
are not easy to distinguish micro copicalh trom 
granuloma ta while the microscopical appear 
• wees oi the carcinomata are so definite that no 


m take is likely to occur . 

It is quite po sible and indeed probable tnai 
he same external a 0 ent is the cause of botn 
;arcoma and carcinoma In the one c sc .it 
i habitat m the mesoblastic cell and in the 
n the epiblastic or hypoblastic cell Sir ja 
?a et Ion,, ago pointed out that the same i 
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produces different kinds of galls according to the 
different sites of o\ lposition 

The view that sarcoma and carcinoma ha\e a 
common origin receives support from the talc of a 
case reported in 1926 m the Annahs d Xmtomic 
pathologique by Ltcase and Lecassaque 

In 1923 a woman was operated on for advanced 
carcinoma mamma; Two weeks afterward a stu 
dent of medicine aged twenty one was told to re 
move by a syringe fluid collected under the scar 
In doing so a sudden movement of the patient 
caused the needle to be driven deeply into the palm 
of the hand of the student and a small amount if 
the fluid in the svringe also entered the palm 1 wo 
vears later there was a hard swelling with pain in 
the palm of the hand and glands in the axilla were 
enlarged A little later several small tumors 
appeared in the forearm and arm and amputatnn 
of the limb was performed Ihe beautiful lllustra 
tions accompany ing the paper show clearlv thit the 
mammary tumor was a spheroid d celled carcinoma 
while the tumors which grew in the student s hand 
and arm were spindle celled sarcomat i 

COMPARISON WITH TUBCRCULOSIS 

When I was a student anthrax was tal en as 
the standard of comparison in pathological mv 
cologjr Let us take tuberculosis as the standard 
of comparison m the stud> of malignant disease 
The late Dr Bnstowe compared cancer with 
other infective diseases and stated that in his 

view every general specific disease begins as a local 
process This is true of both tuberculosis and 
cancer The clinical history of sarcoma or car 
emoma is so closely akin to that of tuberculosis 
that it is quite within the truth to assert that 
there is no feature in the last named disease which 
is not paralleled in the others Before 1881 the 

authorities regarded tuberculosis as a disease 
with manv causes Today some authorities 
regard cancer as a disease of manv causes and 
the specific organism remains undiscovered But 
the analogy between tuberculosis and cancer is 
perfect and repudiation of the analogy leads only 
to despondency and despair 

The endemic location of cancer comprehending 
sarcoma arid carcinoma about which much might 
be said is a highly remarkable fact in the history 
of malignant tumors 

The phenomenon of atav ism has been observ ed 
both in tuberculosis and cancer Parents 
seemingly healthv mav beget a family of children 
who all die of phthisis The taint is latent in 
transitu It is within mv knowledge that while 
the first and third generations of a particular 
family were devastated by cancer the second 
wholly escaped Paget wrote The tendency 
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which exists in the parents may never become in 
him or her effective although it may become 
effective m the offspring These events appear 
to result from temporarv impoverishment of the 
peculiar soil or the atavism might depend not 
on the subiect but on the parasite itself the life 
ot which might present an instance of alteration 
of generations The phenomenon indeed mav 
be comparable to that which necessitates in agri 
culture a rotation of crops 
In carcinoma the primary tumor is seated most 
frtqucnth at sites where an infection from with 
out would most readily take place The metas 
tvsis f»\ lvmphatics or blood vessels in carcinoma 
or sarcoma is such as occurs in tuberculosis It 
mav be restricted to the lymph glands or be as 
widespread as a generalized tuberculosis (general 
sarcomatosis or carcinomatosis) 

Lvcn the glandular infection which occurs at 
times in tuberculosis without primary lesion has 
it counterpart in the squamous cell carcinoma of 
the inguinal glands in chimney sweeps in whom 
there mav be no discoverable primarv growth 
The latencv of glandular infections is equally 
represented in tuberculosis and carcinoma The 
sarcoma that glow s at the end of a long bone after 
injurv is comparable with the tuberculous osteitis 
existing under similar circumstances Injury is 
the partial factor the other factor in the case of 
tuberculosis osteitis we 1 now to be a specific 
\irus The relation of injury to tumor growth is 
illustrated bv the ca^e of a patient who fell strik 
ing the forehead against a sharp iron spike The 
spike perforated the skull and brain Death 
occurred 8 months later The cause ot death was 
angiosarcoma of the meninges and brain The 
patient s brain would seem to have been mocu 
hted at the time of injury with the virus of mahg 
nant disease as surely as a tube of culture medium 
is inoculated by plunging into it a platinum point 
deliberately charged with infective material 
Carcinoma has sometimes a purelv local origin 
m the same way that a tuberculous infection may 
arise from direct inoculation Take for example 
a case of squamous cell carcinoma of the lip 
While still a local disease it may be completely 
eradicated The case in fact is directly com 
parable to one of local tuberculosis from direct 
inoculation or to external anthrax which is still 
a local process and might be termed one of local 
carcinomatosis Local irritation and injurv are 
sometimes spol en of as causes of cancer But this 
is not so The efficient cause lies beyond the irri 
tation or injurv which are but the partial causes 
of the disease The injurv prepares a nutrient soil 
favorable for the growth of the tubercle bacil 
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lus or the effective agent of malignant disease 
Hereditary predisposition or diathesis is nothing 
more than the pre ence in the body of a soil suit 
able for the growth and dev elopment of the \ irus 

Many examples of auto inoculation hav e long 
been recognized such as ccecal carcinoma asso 
ciated vv ith numerous les er grow ths in the colon 
or an oesophageal carcinoma associated with 
several small growths below the primary tumor 
These multiple small grow ths point to the possi 
bihtv of an auto inoculation of the same kind as 
occurs in tuberculous ulceration of the intestine 
Such facts prove that the cancerous epithelium 
has been transferred as a graft but it does not 
prove the presence of a parasitic virus It proves 
only that the cancerous epithelium cell or the 
agent which made it cancerous is infective 

\\ hen tubercles spread through the body from 
a primary lesion all the secondary lesions are 
typical of the disease and contain the virus of it 
1 he special anatomical characters of the econd 
ar\ grow ths in carcinoma are ample proof of their 
source from the primary tumor In sarcoma the 
best proof of the same fact is furnished by the 
melanotic variety where the pi B mentation of the 
secondary tumors is sufficient evidence of their 
origin from the primary grow th 

EXPERIMENTAL RESEARCH 

After the rise of modern bacteriology strenuous 
efforts were made to cultivate a specific micro 
phy te from carcinoma The results were uniform 
ly negative The failure of evidence in this 
direction led to the suggestion that the hypothet 
ical microparasite might belong to the animal 
series but the experiments in this direction were 
also negativ e 

How is the infection communicated to the epi 
thehum if the carcinomatous parasite is a proto 
zoon? How is the function of the first infected 
epithelial cell changed from a benign to a so called 
mah 0 nant character? It may be in one or more of 
the following ways (i) by absorption of a 
chemical product which is secreted by the para 
site (2) by the passage into the epithelial cell of 
the organism the latter maintaining a separate 
existence m the former (3) by the process of 
rejuvenescence in which the flagging life of a 
protozoon is revived by means of union with 
another 

U hat happens to the epithelial cell first infected ? 

Although single binary division is the chief 
mode of reproduction another method of multi 
plication is by the nipping off or budding of 
spores from the parent cell It is also not uncom 
mon for a protozoon to break up into from 10 to 


100 or more pieces or spores Each piece contains 
all the elements of a perfect cell If the carcino- 
matous cell has a similar life history the pieces or 
spores of the subdrv ided epithelial cell may each 
grow into an adult carcinomatous cell or may he 
thought of as conjugating with the surroundin 
normal epithelium and of being the/<w et crip 
in them of a carcinomatous rejuvenescence 

In sections of carcinoma there are certain ap- 
pearances in the cells which were thought years 
ago to indicate the presence of a protozoon I may 
cite the papers of IVoeggerath Soudakewitch Foa 
Ruffer and Ludwig Pfeiffer The opinion of 
Metchnikoff was that the appearances indicated 
nuclear degeneration I do not know whether the 
virus of Gye belongs to the 1 egetable or animal 
kingdom but if we suppose that it has its habitat 
in the nucleus of the cancer cell (and there are 
some reasons to think that this is so thou h at 
pre ent the optical difficulties of demonstrating it 
seem insurmountable) it is possible that some of 
the previous microscopical researches on the 
nucleus of the cancer cell may not have been all 
fruitle s Indeed it may be asked why should 
the nuclei of the actively growing cells at the 
periphery of a malignant growth show signs of 
degeneration? 

The failure to transplant human carcinoma to 
the low er animal mi e ht be due to the fact that it 
is necessary for the parasite to assume a phase 
outside the human host in order to transmit the 
disease This side of the problem has not been 
perhaps sufficiently explored As germane to this 
point Frofes or Shattock and I carried out a 
senes of experiments with the object of seein 
whether experimental infection could be brought 
about from the psorospermial bodies so common 
in the rabbit sliver We were led to do this after 
Daner s de cnption of the presence of psorosper 
mia in the epidermis in Paget s disease of the 
nipple and the alleged association of psoro permia 
with carcinoma in general The experiments were 
performed upon rabbits monkeys dogs and rats 
The chief experiments were performed on rabbits 
as being most likely to receive infection Intia 
venous and other methods of introducing the 
psorosperms were employed but in no case x as 
the animal infected If the positive results a 
tamed do not prov e the existence of an externa 
agent it must be borne m mind that the negative 
do not disproi e it They sho v only that the me 
ods employed to demonstrate it were not suitable 

The method of transmission in infective ov-e 
is not alw ay s so direct and simple as such graltin 
experiments pre suppose It has been shown 0 
example that malaria cannot be transmit 
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between birds by the injection of blood containing 
the hasmatozoon 

It has been shown that the capsule of an encap 
sulated protozoon consists at times of chitin or of 
cellulose Both of these substances are absent 
from the tissues of \ertebrates Further patho 
genic bacteria produce in cultures albumose 
Neither chitin cellulose or albumose can be 
demonstrated in a carcinomatous tumor 

Though it has not been possible to transfer 
human carcinoma to the lower animals it is well 
known that carcinoma can be transferred from 
animal to animal of the same species and e\en 
from man to man One of the best and earliest 
examples of transference from animal to animal 
was recorded b\ Hanau who successfully en 
grafted squamous cell carcinoma from a rat into 
a series of other rats In one experiment small 
portions of the tumor were placed in the ab 
dommal cav it) Death ensued after three months 
and the abdominal cant) was found at the au 
tops) filled with nodules which presented the typi 
cal structure of squamous cell carcinoma Dr 
Hanau showed me microscopical sections of the 
growth which was placed in the peritoneal cav 
it) and also sections from the growing nodules 
taken after death from the peritoneal cant) All 
the microscopical sections showed a squamous 
cell carcinoma of the same t) pe 

Since Hanau s experiment numerous mvestiga 
tors have worked intensively on the intimate 
patholog) of cancer and the discoxery of the 
filterable viruses has opened out wider fields of 
research 

In 19x3 Fibigcr published a report of research 
on cancer of the stomach in rats He w as the first 
to cause experimental!) a malignant growth The 
ingestion of cockroaches infected with a special 
spiroptera or the ingestion of the nem itode larv® 
obtained from the muscles of the cockroach 
produced squamous cell carcinoma in the cul de 
sac of the stomach The eggs of the parasite were 
found free between the epithelial cells of the 
cancer The cockroach is the intermediate host 

In London at the conference debate on the 
etiology of the disease the main discussion cen 
tered on the work of Rous Borrel Murphy G>e 
and Barnard and Leitch Dr Murph) said that 
now after man) experiments the real nature of the 
cancer agent seemed to be emerging He said that 
it was possible to extract with a considerable 
degree of regularity from the normal testes of the 
fowl a substance which when injected into a nor 
mal fow 1 w ould produce a malign int new grow th 
Dr Murph) s belief is that the external agent is 
an enzyme not a virus Professor Leitch sup 
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ported the \ icw of Dr Murphy and stated that he 
had obtained a typicil Rous sarcoma by the in 
jection into a fowl of an extract of a norm U fowl 
pancreas The statements of Drs Murph) and 
Leitch did not carry complete conviction to my 
mind! I am b) no means convinced that the 
experiments of Murph) and Leitch constitute a 
final settlement of the work of G)e Whether the 
causative agent is a virus as Gve maintains or an 
enzyme as Murphy and Leitch hold its most 
remarkable quality is its specificity m action 
This specificity enables it to produce invariably 
the same type of tumor as that from which the 
agent w as obtained What does emerge is that the 
best workers in this field of pathology are agreed 
that there is an external agent concerned in the 
production of cancer 

Sir William Bragg in his address last month to 
the British Association for the Advancement of 
Science reminded his audience that in the nine 
teenth century light was regarded as a series of 
wav es in an all perv adrng ether This theory was 
based on profound mathematical analysis and 
brilliant and far ranging observ ations Sir William 
added that there is no question of its truth m the 
ordinary sense But m the twentieth century a 
new field of optical research has been opened up 
and hat. led to the inference that light has many of 
the properties of a stream of minute particles 
This theory has passed the experimental test and 
many experimental facts inexplicable on the wave 
theory are explained by the particulate theory 
But how can anything be at once a wave and a 
particle? As yet there is no hint of reconcih 
ation 

The dilemma is a rift in the whole fabric of 
scientific certainty Is not the biologist m the 
study of the nature of cancer up against a dilemma 
which may be compared to that which now agi 
tates the physicist? Virus or enzyme? — particle 
or wave? But there is hope of escape as The 
Tunes suggested for the scientific methods which 
have revealed it are still onlv scratching the face 
of the unknown 

When bacteria w ere first recognized as the cause 
of disease it w as thought that their presence alone 
induced the disease It was not till later that 
disease was discovered to be due to a specific 
chemical poison secreted by the bacteria What 
is an enzyme? I do not know but I do know that 
any active substance m the body for example a 
ferment is manufactured by a living cell This 
truth brings the virus and enzyme theories into 
close relation Spontaneous generation being ex 
eluded the crucial question is what of the cell 
which manufactures the enzyme of Murphy? 
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I am indebted to Dr Andrew-cs for permission 
to refer to his work He has repeatedly pre 
cipitated vaccine lymph and the final extract 
remains eflecti\c in the production of \accma 
Dr Andrew es states that the process can be 
repeated indehmteh The research will be pub 
1 idled in this month s number of the Journal oj 
Pith logy and Bacteriology Iso one can suppose 
that the globulin precipitates art re globulin the 
cause of vaccina It is clear that the virus has 
passed through all these stages of the purification 
of the original material without losing its specific 
character In the same wa\ I suggest that the 
frequent precipitations cmplrved b\ Alurphv in 
the ca e of the extract of fowl testes win h he 
believes fr es the resulting fluid from the virus of 
malignant disease tails to lo so The reasonable 
conclusion is that the precipitated neo protein 
carries the viru with it 

The fact that in certain cases the virus of fowl 
sarcoma is 1 3 be found in the teste of this creature 
pre ents little difficultv to m\ mind It is onh an 
interesting observation for we know that the 
organisms of disease he latent in our bodies 
Other u e it would not be possible to explain 
after injurv to the testicle or to a joint the occur 
rcnce of tulerculous cpididvmitis or tuberculous 
arthritis 

The rare tumor chorionic carcin ma occurs in 
the uterus and xcasionallv in the fallopian tube 
and van \\ hen the fallopian tube or ovarv are 
affected it ma\ be presumed that these organs 
havebeenthe ext of earls ectopic gestation The 
tumor occurs at an\ age within the limits of pos 
sible pregnants It would seem that the perma 
tozocn cirned with it into the mature ovum not 
onl> its nttural growth producing power but also 
the external agent of carcinoma It is possible 
that the spermatozoon is the host of this agent 
which l the es cntial cause of carcinoma As 
germane l thi lew it mas be remembered that 
chono epuheli matous elements are found in 
certatn testtcular tumors 

When I entered the profession the members of 
the Pathol 0 ical S sciets of London ssere engaged 
at their meetings in showing specimens of dis 
ea e ol tamed fram the postmortem room But 
the times sere changing The ssork of Pasteur 
and Lister had begun to permeate the profes ion 
Anesthesia had been discovered Gross di ease 
could l e examined tn no and not onl\ on the 
postmortem table The great age of dead meat 
patholo^v was passin c away and in its place a 
iis mg path alo^v sx as arising the aim of w hich w as 
the studs and discovers of the intimate cause of 
disease 


I have already mentioned that as a workin 
h> po thesis in the search for the cause of cancer 
I pm my belief to an external cause In all diseases 
in xvhich the pathological anatomist has the 
authoritative voice intrinsic causes are sou ht 
after and extrinsic causes are relative!) neg! eted 
The idea of a specific extrinsic cause of ans 
disease has o\ cd its origin either to non medical 
men like Pasteur or in later times to bacteriolo- 
gists pathological anatomists have never <m 
braced the idea enthusiastically Indeed thex 
have generally resisted an\ encroachment from 
this direction upon their special domain I re 
member the opposition of the great \ irehosx to 
the opinion that tuberculous disease oxxes its 
origin to a specific microbe hi opposition in 
spite of his unns ailed authority —an authority no 
man could support now — was broken down 
becau e of the relatively simple and easils sen 
fiable bacteriological findings of Koch If the 
demonstration of the tubercle bacillus ssere en 
tirely dependent upon animal experimentation ol 
a complex character depending for interpretation 
upon acute insight into the patholo ical prob- 
lem and upon scientific imagination m estimat 
m 0 probabilities I doubt whether to this d y 
the opposition now prosed to be reactionary 
of the morbid anatomi t would have entirels 
di appeared 

The nature of cancer appears to be so myste 
nous a problem that perhaps xxemay say with 
Shakespeare of even the greatest mind in this 
field of c perimcntal patholo 0 y that 


Somethin sure 

Hath puddled lus clear spirit and in such cases 
Men s natures wrangle with inferior things 
Though great ones are their object 

Tor in iSSo I attended a lecture bv Sir John 
Burdon Sanderson The suoject was the is ture 
of scrofula He described how he had gathere 
dust from St Tau\ s Cathedral from Westmm 
ster ■Mibev and from his oxxn drassin room an 
hoiv it had been placed under the skin of a sen 
of guinea pigs The icsuU we were told * 
that all the guinea pi„s were infected 
scrofula and that the disea e could not W a 
specific one as the specific a^cnl could not 
supposed to be in all the e three places »t « 
same time I and mv friends left the lecture 
theater feeling that the argument was no co 
clusix e The follow mg v tar Koch demonstrate 
the tubercle bacillus .j 

In considering the problem of the cause 
cancer I am not dispo ed to attach gre 
to the opinions of tho e who merely stud) PP* 
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ances of dead tissues under the microscope I 
accept with due thanks their contribution toward 
the pathological definition of the fine structure 
of the cancer cell but I am not prepared to be 
governed by their theories It is to animal evperi 
mentation that we must look for the solution of 
this m\ sterious problem The pioneers of cancer 
investigation — Jenson in Denmark Borrcl in 
Trance and Locb in America — confirmed the 
earlier studies of men like Hanau who had shown 
that animal cancer differs in no respect from 
human cancer and may be transmitted from 
animal to animal by the process of grafting 
The) showed however as the late I rofessor 
Shattock and I did that all the cancers studied 
gave no evidence of a cause separable from the 
cell The cell appeared to be the indivisible unit 
of the disease Ihese observations confirmed b\ 
experimenters all over the world and especiallv on 
a large scale and with great exactitude b> Bash 
ford and Murrav in London gav e no encourage 
ment to those who bcliev ed in an extrinsic cause of 
the disease Some were overwhelmed b\ the 
apparent completeness of the proof or reallv bv 
the absolutel) negative character of all attempts 
to find an extrinsic cause Even Borrcl one of 
the earliest and most energetic pioneers and a 
believer m the microbic cause was ncarl> swept 
under b> the wave of confident dogmatism which 
teaches that the disease cancer is a cell in which 
nuclear degeneration independent of microbic 
activity has occurred Borrel was never able to 
accept this sweeping conclusion and endeavored 
to resist orthodox opinion He stood almost alone 
for a long time neglected and powerless 
The tremendousl) strong dogmatic world 
opinion is still uppermost but not all powerful 
Murmurs of discontent with the stagnant stage 
of cancer research have been heard in e\er> 
countr) In England the formation of the 
British Empire Cancer Campaign owes its origin 
largel) to the existence of the feeling that new 
blood was required to study afresh the origins of 
cancer Doubtless in America >ou have felt some 
'vhat similarly This murmuring of opposition to 
the authority of the pathological anatomist has 
found expression in attempts to get behind the 
problem of cancerous growth by instituting de 
partments of biophysics biochemistry and so 
forth But it is not verv likelv that the true 
solution of the problem will come from oblique 
investigations The study of cancer must be di 
rect But since the investigations of Cancer 
Institutes hav e prov ed so barren in their negativ e 
ness where shall we look for the lead in the great 
problem? 


During the last three years there has been much 
discussion and more criticism of the researches of 
mv countrvman Gye Now I should like to ex 
press m\ views on this matter At once I must 
make it clear that I am not competent to discuss 
all the details of such work I can give the reflec 
tions of one who has witnessed the fluctuations of 
medical opinion during fifty vears and has seen 
that which was abused accepted and proved true 
Lverv discoverv is a verified hypothesis and 
there is no discoverv until verification has been 
gained up to that point it might be a guess which 
mi n ht hive been erroneous Hence the inealeu 
hblt \ alue of the method of experiment 

The wisdom of God receives small honor from 
those vulgar heads that rudely stare about and 
with a gross rusticity admire His Works Those 
highh magnify Him whose judicious enquiry into 
His acts and deliberate research into His crea 
tures return the duty of a devout and learned 
admiration 

I can look bad to a period of research beyond 
that which embraces the lives of most of my 
hearers I have heard \ irehow Helmholz and 
Ludwig lecture I have seen Pasteur and Lister 
and Paget at work I was a distressed and angrv 
witness of the opposition and abuse which assailed 
Pasteur and Lister m the early day s of their 1m 
mortal labors 

The first point in Gye s work is this that he 
sees the lead in cancer investigation to he in the 
study of the remarkable group of fowl tumors 
which were first brought to light by Dr Peyton 
Rous of the Rockefeller Institute They are the 
exceptions in cancers in this that they give evi 
dcnce of a cause and as has happened so often 
exceptions to general rules are likely to yield new 
knowledge which extends general laws The work 
of Pey ton Rous m proving the neoplastic nature 
of these fowl tumors lias been properly acknowl 
edged by Gye who has sought to understand the 
nature of the cause of these tumors and to lmk 
together the fowl and the mammalian tumors 

The essential claim which Gye makes is this 
that the clear cell free filtrate which is obtained by 
extracting a fowl tumor with saline and which 
contains the tumor s cause is not a simple single 
thing The agent of the tumor is complex 
Now the experiments which have been published 
in support of this contention have met with but 
little support But if one takes into consideration 
the very very delicate nature of the tumor agent 
the fact for example that it disappears or be 
comes impotent after mere incubation at 37 de 
grees C for a few hours and that it is demon 
strable only with the highest power of the micro 
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cope and with the use of ultra u ole t light ltiseasy 
to understand that the difficulties of the work are 
v ery considerable Gy e btliev es tliat the ev idence 
he has adduced is good enou Q h at least as a first 
approximation to the truth to show that the \ irus 
found in the fowl tumors is common to man} 
animal and human tumors 
I cannot form a definite opinion upon all these 
technical matters but I have been for 50 years 
intensely interested m and have done a little 
work on the problem I would put forward this 
point for vour consideration Tt is not sufficient 
for anybody who i* deeply concerned with the 
cancer problem to be merely destructive in criti 
cism it is the duty of critics to find some other 
explanation of the peculiarities of the cancer 


problem if Gy e s turns out to be wron At fl. e 
present time it is the only explanation which fU 
together a series of apparently irreconcilable ob- 
serv ations 

Truth is a golden thread seen here and there 
In small bright specks upon the vi ible side 
Of our strange being s party colored web 
How rich the converse! Tis a vein of ore 
Emerging now and then on Earth s rude brea t 
But flowing full below Like islands set 
At di tant intervals on Ocean s face 
\\ e see it on our course but m the depths 
The mystic colonnade unbroken keeps 
Its faithful way invi ible but sure 
Oh if it be so it/ erefore doue men 
Pass by so many marks so Ittlle heeding? 
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C ontracture and stricture of the 

common and hepatic bile ducts pro 
ducing at first intermittent obstruc 
tion but later more complete obstruction of 
the common bile duct form an impressive 
group of cases That most of such strictures 
are due to injuries to the ducts needs no 
further proof and reports that just as cxten 
si\e contractures of the ducts have occurred 
spontaneously as a result of infection either 
in the biliary passages or their adjacent 
structures without the patient having been 
previously operated on can be found in the 
literature The possibility of a spontaneous 
biliary stricture being carcinomatous is lllus 
trated bv Elting s case reported by Riggs in 
which 3 months after the excision of a stnc 
ture at the lower end of the common bile duct 
and choledochoduodenostomy jaundice again 
appeared A mass in the region of the 
choledochoduodenostomy proved to be car 
cinomatous Re examination of the specimen 
of the stricture previously removed revealed 
after painstaking and careful search the 
presence of milignant cells Rolle&ton be 
heved that Andrals case of inflammatory 
stricture of the common bile duct reported in 
1831 was probably carcinomatous A per 
forated duodenal ulcer strangling the duct by 
the products of inflammation w as reported in 
1876 by Morgan who also stated that in i860 

S bm tt d f p bl eat 


Holmes presented before a pathological 
society m London a stricture supposed to be 
due to the passage of a stone from the common 
bile duct If such did occur the possibility of 
the stone fretting away at the walls of the 
duct producing ulceration seems more likely 
to have been the cause rather than the 
passage of the stone Bristow e reported a 
case of stricture of the intestinal portion of the 
common bile duct which he believed might 
have been syphilitic substantiating this by 
demonstrating extensive small round cell in 
filtration surrounding the bile ducts Two 
cases of fibro adenoma in the stump of the 
cystic duct producing typical symptoms of 
common duct obstruction were reported by 
W J Mayo in 1916 

Prior to 1914 strictures of the common or 
hepatic ducts w ere reported for the most part 
as single cases In this year Jacobson re 
ported one case of his own and reviewed 34 
others from the literature He directed atten 
tion to the various methods used in the repair 
of the stricture as well as to the immediate 
postoperative result Ellsworth Eliot Jr in 
1918 reported 3 cases of stricture of the 
hepatic and common bile ducts in which he 
operated He also made an exhaustive review 
of the literature and grouped the cases accord 
ing to the method of treating the stricture 
the results in each case were recorded 

0 t b 9 3 
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McArthur in and Douglas in 19 6 
reported se'eral of their own cases Judd in 
19 3 reported the results of operation in 48 
cases of stricture of the common and hepatic 
ducts in which operation had been performed 

PATHOLOGIC AN ATOMX 
In an address on the Functions of the 
Biliary I as ages in Relation to Their I athol 
o h \ \\ ilhie stressed the necessitj of studies 
of the normal tructures and function of the 
parts concerned which require a knowledge 
of minute anatom) and phvsiolog) During 
the last 3 > ears Burden and Counseller and 
Mclndoe ha\ e made interesting contributions 
to the hnovlcdgc of the structure size and 
condition of the biliarj tract m health and in 
disease In a study of the pathological 
inatomy, of the bile ducts Burden summarizes 
is follow 

fh hipat c si (di t I p rt) and common b fe 
lu ts arc 1 lent al in st ucture Thev are lined by a 
layer f t 11 lumnar epithelium v hich cove s a 
surface mide unc e b nun erous shallow de 
[ ress on The epithelium rests d recti) on a th ck 
ompact lave of el tic connects e ti ue % hi h 
miJ.es up most f the thi hne 0 / the all and on 
hi h the te Ue st ength of the duct 1 mainh 
lependent The outs de coat of the duct is com 
po ed fa loo e la er of areola t ssue in bich are 
found bundle of un t ped muscle blood \essels 
in 1 1 mphatjes 


The \ alls of the duels are « hi) supple! 
gland \ hich ire s tuate 1 for the most part iq th e 
utcr coat but the ducts of the glands comm- 
together from all direct) is final]) empti mfo 
ampulla like openings which are arranged in a tegu 
lar manner around the duct and communicate with 
its lumen There is no evidence of true panetil 
saccuh or diverticula 

The ducts are provided with well dev eloped 
musculature which 1 composed of isolated longi 
tudinal and circula bundle situated in the outer 
laver of the duct and separated from each other b 
onnective tissue The muscle does not form a com 
pact layer but 1 arranged a a loose net ork 

The most f equent pathologic changes in theduct 
are those of inflammation Cholec>stit s is nearh 
always accompanied b> infection in the wall of the 
ducts The lesions are those of the usual chro ic 
inflammatory type characterized bj lymphocytic 
infiltration and the production of fibrous tissue The 
glands ma\ retain infection and aid in its dissemina 
tion through the duct The gland respond to the 
irritation by an overproduction of mucus and be 
tome dilated and cystu. The process of repari 
attended bv the formation of fibrous ti sue which 
re ults in a thick and inelastic tube 

Judd and Counseller studied the structure 
of the intrahepatic biliary tree by the celloidm 
injection corrosion method combined with 
microscopic examination of the biliary tree it 
self and called attention to the fact that 
general obliterative cholangitis ma> exist 
months before signs of stricture They noted 
that the e strictures of the common bile duct 
differ from those following simple aseptic 
ligation in that the infective proce s wa al 
ready resident in the ducts previous to the 
operition at which the injury was inflicted 
Hence the retained bile is rapid!) infected 
and exacerbation of acute cholangitis follows 
Although moderate dilatation usual!) occur 
it is rarel) extensive and mi) be absent 
altogether 

It must be concluded that infection of the 
walls of the common and hepatic bile ducts 1 
among other factors causatn c m the produc 
tion of benign strictures of these ducts Con 
tinuation of this infection with mfectionot the 
mtrahcpatic branches of the bifiar) tree in the 
proportion in which the) exist when compared 
to the normal ma\ determine the progno t 
each instance after operative restoration 0 
continuity of thebiliar) tract This I believe 
should be given careful consideration in 
stud) mg results of the surgical treatment 0 
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I ik U c of rubber tube in lateral choledoch jduo 
denostomj Case 3 


strictures of the common and hepatic ducts 
remembering that if sufficient normal duct 
remains proximal to the stricture to permit 
accurate anastomosis to an incision in the 
duodenum excellent results can be expected 
but under different circumstance one must 
be content to secure improvement of health 
t\en though short periods of jaundice and 
possibly of fe\er occur at infrequent inten als 
Excellent results are alv\a\s to be sought for 
but it is not to be expected that they can be 
obtained in every case 

RESULTS OF OPERATION FOr STRICTURE 
In a senes of 83 cases in which I operated 
for obstructive lesions of the common and 
hepatic ducts and tumors m the head of the 
pancreas during the last 4 > ears there w ere 17 
m which benign stricture of the common or 
hepatic duct was the cause of the biliary ob 
struction Fourteen of these patients are 
living Seven have had excellent results and 
have been free of pain jaundice chills and 



p ration was followed by temporal) duodenal hstula 
Case 1 

fever or itching The remaining sev en hav e 
had fairly good results they are working and 
free of constant jaundice y et at intervals have 
a temporary incomplete biliary obstruction 
as evidenced by slight jaundice or chills and 
fever Two patients died in the hospital 
following operation (Cases 12 and 17 tabula 
tion) Both were deeply jaundiced at the 
time of operation and with serum bihrubtns of 
128 and 10 milligrams One of these (Case 1 ) 
had a greatly enlarged liver and splenomega 
ha At postmortem examination suppurativ e 
cholangitis hy drohepatosis and intra abdom 
inal hemorrhage were found Of further 
interest is the fact that the biliary obstruction 
had existed for 11 months before the plastic 
reconstruction of the stricture The other 
patient (Case 17) had lost a great deal of 
weight weighed 80 pounds at the time of 
operation and had been deeply jaundiced for 
months with serum bilirubin of 10 milli 
grams She had been operated on twice else 
where for a perforated duodenal ulcer in April 
1927 and again in November 1927 at which 
time the gall bladder was removed Another 
patient a woman aged 64 years died after she 
had recov ered from the operation Hepatico 
duodenostomy was performed at which time 
only a fringe of hepatic duct remained for 
anastomosis to the duodenum She left the 
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hospital S days after the operation in good 
condition free of jaundice but she died sud 
dcnl\ o months later cause unknown 

METHODS 01 RECONSTRUCTION 
Jacobson Eliot and Judd summarized the 
various method* emploved in the re toration 
of biliar\ continuity In Judd* report in 
i>5 he stated that the method of hepatico 
duodenostomv ftrst dev eloped by W J Mayo 
m 1905 had proved the most practical the 
most widely applicable and the most success 
ful procedure for establishing, the natural 
cour t of the flow of bile (rigs 123 and 4) 

I have u ed this tvpe of procedure both in 
htpaticoduodenostomj and choledochoduo 
denostomy in 6 cases in 5 of which excellent 
re ults followed without further evidence of 
biharv ob traction In the sixth case Case 3 
in the tabulation sev ere intrahepatic cholan 
gitis appeared months after complete relief 
of biliary obstruction bv choledochoduodenos 
torn} Sub equently the liver which had 
bten cirrhoti at the time of operation m 
creased in size the spleen be ame palpable 
and ascites occurred By the u e of one of the 
mercurial diuretics the ascites was controlled 
When last heard from the patient had 
been free of fever and jaundice for several 
months (Tig, ) 


In connection with the proion ed good re 
suits following choledochoduodenostomj or 
hepaticoduodenostom> it should be noted 
that in one of these case* (Case i) 1 a duodenal 
iistula developed immediate!} after operation 
the toxTmia of which was controlled b\ the 
method described b} Walters and Bollman 
I he patient has been perfectly well for more 
than vears without the slightest evidence 
ot obstruction or disease of the biliary tract 
(Tig 3) This case has been reported in detail 
prev iousl} 

In another case (Case 2) choledochoduo 
denostom} was performed in Au<ni t 192, 
\ccumulation of bile around the liver de 
pressed the organ and produced a chain of 
events characterized bv extremely rapid 
pulse increase in respirations and semi 
consciousness this rapidly disappeared when 
the patient s wound was reopened in her 
room with the evacuation of the bile and the 
return of the liv cr and circulation to normal 
V normal convalescence followed The patient 
was allowed to return home 4 weeks alter the 
operation the wound was healed and her 
general health was excellent She has been 
free of all jaundice pain or fever since the 
operation and feels perfectly well (Fig 4) 

PLASTIC OPERATIONS ON THE COMMON 
BILE DUCT 

Follow ing the report ot McArthur s success 
ful cases of plastic operation on the common 
bile duct in 1925 in which a catheter was u ed 
to serve as a scaffoldin'* for healing and a 
means for transmitting bile three plastv 
operations on the common duct were at 
tempted in cases which were not well suited 
to this procedure Instead of excism the 
stricture and making an end to end anastomo 
sis which the nature of the obstruct on dia 
not permit the stricture was split lon'ntiw 
mail} allowing sufficient lumen of the due 
and then a closure w as made tran v ersel} 
these 3 cases the re ults of operation hare 
been only fair They hav e each pre ented aj 
infrequent intervals evidence of what wou 
seem to be incomplete biliary ob true 1 
with occasional symptoms of transient jau 
dice or chills and fever with pain (Fig 3/ 

Ca. po d u> d t 1 Clm >. An* 7 51t 
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In fairness to a discussion of plastic pro 
cedures on the duct itself it must be said 
that an attempt was not made to secure union 
between the normal portions of the duct be 
vond the stricture since the stricture was 
not excised but rather to increase the lumen 
of the duct to normal or more than normal 
However since performing these three plastic 
operations on the duct I ha\e resorted en 
tirely to the operation of hepaticoduodenos 
tom> or choledochoduodenostom> when a 
sufficient amount of duct proximal to the 
stricture existed for anastomosis to the 
duodenum and the results have been ex 
cellent On one occasion the stricture was 
confined to the upper portion of the common 
bile duct and involved the hepatic duct to 
such an extent that sufficient hepatic duct 
was not obtainable to anastomose to the 
duodenum W ith plenty of normal common 
bile duct distal to the stricture a plastic 
procedure was carried out February 7 1928 
after the method of the Heinehe Mikulicz 
pyloroplasty a method which has been 
desenbed as applicable to the common bile 
duct by both Moynihan and W J Ma>o 
An accurate anastomosis was made between 
the walls of the duct rendering the size of 



I lg 6 Cholcc>stduoden stom> for st jeture of the 
lo er end of the common duct Case i 3 

the lumen even larger than normal The 
patients convalescence was complicated by 
the development of a subphrenic abscess 
which was effectively drained (Harrington) 
Since operation there has not been any 
evidence of biliary obstruction In the dis 
cussion of this case it should be said that the 
method of plastic operation on the duct was 
employed as a method of necessity and not 
one of choice It seemed to afford the only 
way of restoring continuity in theextrahepatic 
biliary passages 

The simplest methods of restoration of 
biliary intestinal continuitv are those in which 
the gall bladder remains and the stricture is 
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distal to the point of entrance of the c>stic 
duct into the common bile duct In these 
cases cholecvstcnterostomj is an eas\ solution 
of the problem V woman aged 43 jears who 
had been bedridden for almost a ) ear subse 
quent to drainage of the gall bladder per 
formed elsewhere has had a good re ult from 
choice) stoduodeno taim which I performed 
in Januan 19 0 (Case 15 Fig 6) She has 
been working and feeling well since her opera 
tion except for transient periods of mild jaun 
dice with fever la tin e a da> The e periods 
appear at intervals of several months and 
probablv indicate the existence of residual 
cholangitis which flares up at intervals During 


the last 9 months s> mptoms referable to the 
bihar) tract ha\ e been absent 

TRVNSPLANl VTIOV OF VN FSTMILISIICD 
FXTERNAL BILIVRA FISTULA 

Casts of stricture of the common and 
hepatic ducts in which an insufficient amoun 
of normal common or hepatic duct remain 
below the level of the liver to permit ana to 
mosis to the duodenum have con tituted a 
surgical problem difficult to solv e The rcccn 
report however of successful transplantation 
of an established external bihar) fistulou 
tract into the stomach or duodenum > 
Lahey Masson St John and Lihenthal has 
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ser\ ed is an impetus to the use of this method 
m cases in which complete stricture of the 
extrahepatic biliarj ducts exists It should 
not be forgotten that the first successful 
transplantation of such a fistula was done b> 
Williams at the Massachusetts General Hos 
pital in Boston in 1914 The patient is still 
Irving and well I he ease with which such a 
coned out fistulous tract can be transplanted 
into the duodenum is surprising Ihe onl\ 
precaution nccessan is that the external 
fistula shall have been present long enough 
so that it can be coned out as a well estab 
fished tract and that it is left attached to the 
liver 

In one case in which I operated establishing 
the external biliary fistulous tract in Decern 
ber 1927 and transplanting the coned out 
hstulous tract into the duodenum in March 
19 8 the patient has been free from pain 
jaundice and fev cr has gained in w eight and 
feels well The wound is solidlv healed stools 
are normal in color (Tigs 7 and 8 Case 8) 

suviMxrx 

It has been show n b> \ arious observ ers that 
inflammation of the intrahcpatic and extra 
hepatic biliar) passages is associated with 
strictures of the common bile duct and in 
man) instances ma> be the predisposing factor 
to the development of the stricture This 
factor too may account for the frequency 
with which incomplete intermittent obstruc 
tion occurs subsequent to plastic operations 
for the relief of strictures of the common or 
hepatic bile ducts m some cases 

A report of 17 cases of stricture of the com 
mon bile duct in which operation was per 
formed during the last 4 years is presented 
with a description of the technique used as 
well as the progress in the months and years 
subsequent to operation The operation of 
choledochoduodenostom) or hepaticoduode 
nostomy with an end to side or a side to side 
anastomosis with an accurate union of 
mucous membrane of the duct to that of the 
duodenum has proved to be the most satis 
factor) operation of the group With this 
method excellent results hav e been obtained 
over a period of man) months and in one 
case of more than 2 years 



I he successful treatment of strictures of the 
common bile duct and the hepatic duct is 
dependent on the fact that sufficient duct 
remains proximal to the stricture to permit 
accurate anastomosis to an opening in the 
duodenum as well as that a minimal amount 
of infection exists in the walls of the duct and 
the intrahepatic biliar) passages 

In one case in which there was a ver) large 
anastomatic opening between the duct and 
the duodenum severe cholangitis developed 2 
or 3 months following the operation in the 
absence of extrahepatic biliary obstruction 
It was accompanied b) progressive enlarge 
ment of the liv er and spleen and the formation 
of ascites With the subsidence of the ultra 
hepatic infection jaundice and fever disap 
peared but the enlargement of the liver and 
spleen still persisted The ascites however 
disappeared after the administration of a 
mercurial diuretic 

A case is reported in which the establish 
ment of an external biharv fistula for complete 
stricture of the common and hepatic ducts 
and the transplantation of the coned out 
fistulous tract into the duodenum was fol 
lowed b) a good recover) with relief of 
s>mptoms The fistula was transplanted 
March 13 19 8 and the patient has been free 
of s)mptoms since Six other successful cases 
of this t>pe arc reported m the literature 
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SUMMARY OF RFSULTS Of OPERVTION— Continued 
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MALIGNANT TLMORS Or THr TEMVLE BRr \ST 

\ Clinical and Pathological Study of Two Hundred and Thirty Tour Casis 
From the Clinic of the Free Hospital for \\ omen 

r TORI I \ AN S SMITH MD ndM\PSH\LL K BVRTUTT HD Rostov 


T HL material for this report was obtained 
b\ t clinical pathological stud} of 34 
cases of malignant breast tumors 197 
of which were treated at the Tree Hospital for 
Women Brookline Massachusetts between 
1873 and 19 S and ^7 of which were treated 
in the pm ate practice of \\ ilham P Grav es 
and I rank \ Pemberton between 1909 and 
19 8 Se\cn cases 9 per cent were diag 
nosed sarcomata the rest were carcinomata 
I he diagnosis was madeor confirmed b> micro 
scopic examination in all but 5 cases and these 
were thnicall\ unmistakable 

AGES 

The patients were classiticd into five > ear 
age group In e w ere under >0 a ears of age 
the voungest being and 8 were over ,5 
the oldest being 8^ Between these two ex 
tremes the total number of cases in each age 
group reached a maximum m the 45 to 3 o 
\car j!d group Nearly three fifths of the 
patients of this series were between the ages 
of 45 and 6 3 

F YMIL\ HISTORY 

Of the 1 97 free chmc patients 7 gave a 
familv history of tuberculosis and 3^ (167 
per cent) ga\ e a familv history of malignant 
disease 

FAST HISTORY 

Fifteen patients gave a past history of 
breast trauma In most of these it seemed 
evident that the trauma had served to draw 
the patient s attention to the lump Tour 
patients had had absce ses of the same breast 
and later carcinomata In these patients the 
breast had been lanced respectively 7 10 10 
and 13 vears previou ly In one the cancer 
had clearly originated in the abscess scar In 
three instance a tumor had been excised from 
the same breast 5 1 and 9 years respec 
tiv elv before cancer yyas diagnosed The last of 
these three patients had also had a tumor ex 


cised from the other breast 15 vears previ 
ously One patient had had a tumor exci d 
from the other brea t 7 y cars before admi 
sion one had had a radical amputation of the 
other breast 18 years before admission pre 
sumably for cancer 

MARIT vl 

Sev enty nine patients 33 7 per cent hid 
never been pregnant Fifty three of thee 
were unmarried Of the 176 married patient 
7 had had only abortions or miscarna e and 
56 39 per cent had had only one child 

Thus 36 7 per cent of this senes had never 
nursed There is no data as to how many of 
the patients with children had never nursed 
The average number of children per warned 
patient was 3 The e findings a ree with 
those of Lane Claypon who compared 500 
women with cancer of the breast with a con 
trol senes of normal women To quote Irom 
her report The inctdence of cancer of the 
breast is greater among single women and the 
less fertile married women 1 c those in whom 
the gland does not attain full function 

symptoms and duration 

It is common knowledge that the first symp 
tom m this disease is most often the findm of 
a lump in the breast This was 0 in 2300 
this senes Four complained of bleedm anl 
3 of discharge from the nipple The duration 
of sy mptoms varied from 2 weeks to 32 year 
Seven patients had had sv mptoms 4 a 
y ears 6 had had sy mptoms 5 to 6 y ears 4 w 
7 to 10 vears and ^ from o to 32 year 
seems reasonable to assume that a hem a 
tumor preceded the malignant neoplasm m 
those patient who had noticed a lump 0 
ov er 7 y ears 

treatment 

It is generaHv conceded that the ra< j ica , 
operation of removing breast both pcctor 
muscles axillary contents and deep fa cia 
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masse ns early as possible in properh selected 
cases is the procedure of choice Properh 
selected means that there must be no pal 
pable supra cl aaicular glands no adherent 
axillary glands no internal or bone metastasc 
and that the tumor must be at least mo\ able 
on the chest w all When the operatn e risk 1 
great because of some other disease or scnilitv 
or when there is ulceration and infection oi 
the breast in an ad\ anccd case simple ampu 
talion without remov al of the pectoral muscles 
or axillary contents may be preferred In the 
present senes 5 patients were treated b\ 
operation simple amputation of the breast 
being performed in 6 per cent of cases and 
radical amputation in 73 8 per cent 1 here 
were 3 operatn c deaths due respectncly to 
diabetic coma cerebral hemorrhage and pul 
monary embolus (1 3 per cent) 

GROSS ST VTISTICS 

Nine patients were not treated because of 
the advanced stage of the disease when seen 
on admission One is untraceable 7 died 5 
months or less after being seen and one died 
one year and two months later The course 
of the disease from the time symptoms were 
first noticed until death \aned from one year 
and one month to 7 y ears and 0 months In 
5 cases the course of the disease was less than 
one y ear and 8 months in 2 it w as 5 years and 
3 months and 7 y ears and 3 months rcspec 
ti\ely The course of the disease in the 2 5 
remaining cases is shown in Table I 
Untraceable — 20 

T\BLE I — COURSE OF DISEVSES IN TWO HUN 
DRED AND TWENTY 

PtptpU D 1 

One j ear or less 34 

0 e to tw >ea s 3° 

Two t three} ears 
Three to fve >ea s 19 

1 ive to seven years 1 

S en to ten j ears 5 

Ten to fftcen >ears 4 

I lftecn to twenty years 

Of the 166 patients traceable at the end of 
3 years 88 (53 per cent) were alive Of the 
130 traceable at the end of 5 years 48 (36 9 
per cent) were alive Of 101 traceable at the 
end of 7 vears 6 (25 7 per cent) were aliv e 


II l 1 is or SIVIPLr VND P YDICAL VMPUTATION 

\ 1 1 i examining 0000 cases reported in 

tli liter it ure of various countries Lane 
t I 0 {t mi found that after incomplete opera 
ti 1 1 jh r tent of cases were alive after 3 

\ ir while after radical or complete opera 
tin 4 j>tr cent survived the three year 
ml r\ \l 

( r uough in studying 135 cases at the 
M 1 i liu ttts General Hospital for the years 
101 S to tc)20 inclusive reported 0 o per cent 
< I \ tar cures following radical operation 

I able II compares the results of radical and 
implt amputation in the present scries 

TVUIE II — RESULTS OF R YDIC VL VND SIMPLE 
VMPUT VTION 

R d a 1 P S mi 1 1 

mp t t mp t t 

till 
Ira all 3 j cars after operation 12S S3 38 55 

1 a cable s > cars after operati n 100 37 30 3c 7 

I rateable 7 > ears after operation 84 74 17 16 

Oddlv enough although Lane Clay pon re 
ports that 29 per cent of cases treated b\ 
simple amputation were alive at the end of 
t, years of the 38 cases in the present senes 
traceable 3 years after simple amputation 
55 2 per cent w ere aliv e This discrepancy 
can be accounted for only by the fact that a 
number of simple amputations were done on 
early cases and that some of the tumors were 
of a less malignant nature 

THER YPEUTIC X RAY 

Daland has reported figures showing that 
in cases treated pre operatively with \ rays 
defective wound healing occurred in 54 per 
cent while in cases untreated with X ray 
before operation dcfectiv e healing occurred in 
only 18 per cent 

Regarding postoperative X ray therapy 
Greenough reported 21 cases of radical ampu 
tation without X ray treatment who lived an 
average of 3 months after operation and 29 
cases of radical operation followed by X ray 
w ho surv iv ed for an a\ erage of only t months 

In contrast to this the results in the present 
series were uniformly better after postoper 
ativ e X ray treatment as indicated m Table 

III and later in this report 
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TABLE III — RESULTS OF POSTOPERATIVE \ RA\ 


TREATMENT 
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Table I\ is composed only of cases, treated 
bv ridical amputation 
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TABLE IV — RESLLTS AFTER RADICAL 
AMPUTATION 

ros P N Post p 
p* t p* 

\ y 1 \. y I 

1* 3 > aft p t 37 649 So 438 

ll sye ftc p t s 7 69 3 s 

bl > a ft p t n 6 63 


RADIUM 

It is conceded bv most authorities that 
radium is of little or no u e as a primary treat 
ment for this type of cancer Tor inoperable 
cases and recurrences \ raj is considered to 
be the most effective treatment although 
radium has definite value in destroying super 
ficial recurrent nodules In 3 of 4 cases of this 
series in which it was u ed for this purpose 
radium brought about the complete dis 
appearance of recurrent nodules 


MICROSCOPIC DEGREE OF MALIGN AN C\ 

In recent > ears the literature has contained 
reports of series of breast cancer in which each 
case was classified as to decree of mail nana 
on the basis of the microscopic picture morder 
to determine w h ether or not a prognosis coul J 
be made in this manner Greenou h reported 
a senes of 90 cases classified into four grades 
of malignancv bv microscopic examination 
He found that after ^ years 66 per cent of the 
class I or low malignancv group werelmn 
After the same interval 47 per cent of the 
class II group and 3 per cent of the das III 
group were ah\e while none of the class I\ 
or highest malignancv group had sunned 

To gauge the degree of malignancv bv 
microscopic examination requires considerable 
experience in the study of many sections In 
general the criteria determinin hi h a 
against low malignancv are lack of cell differ 
entiation and uniformity variation in size 
shape and staining reaction relative fre 
quency of mito=es lack of round cell infiltra 
tion and walling off connective tissue prolifera 
tion invasion of surrounding tissues and 
absence of regular cellular conformation and 
groupings e g tubules (see Fig 1 2 and 4) 
It should be mentioned that at best the deter 
mination of the degree of malignancv is most 
difficult for it is rare to find a breast tumor 
the cells of which are homogeneous throu h 
out Usually pictures of varying malignancy 
can easily be found in the ame tumor and 
frequently a metastasis has an entirelv differ 
ent appearance from that of the primarv 
growth (see Tigs 3 and 3A) Clinically the 
same tumor seems to vary in its malignancy 
for hopeless cases may liv e a surpnsin ly Ion 
time while cases with a good progno is mav 
die from rapid unexpected recurrence Fur 
thermore late recurrences may not have the 
slightest resemblance in degree of malignancv 
to the primary tumor The gauging of the 
degree of malignancy then is an e timatea 
to prognosis based on experience in examimn 
many breast cancers microscopically 

Two hundred and five of the cases herein 
review ed w ere graded according to their ma 1 
nancy as determined by micro copic study 
class I being low and class III high ma ig 
nancy At the time of grading the tumors 
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1 1 2 Class I carcinoma of the breast The patient s 
well 10 months after a radical operation at xhich were found 
axillary gland metastases This picture was taken to lllus 
trate carcinomatous metaplasia in an area of chronic mas 
titis There 1 considerable def ensue fibroblast! prolifera 
tion and round cell infiltration 

pathologically the clinical records of the pa 
tients w ere not consulted The late Dr J H 
Wright Dr H F Hartwell and Dr Albert 
E Steele \ery kindly examined nearly one 
fourth of the sections Dr R B Greenough 
very kindly examined a number of sections 
One of the writers (Smith) examined nearly 
all of the sections a second time after a lap^e 
of oxer 2 years and agreed with the previous 
gradings in nearly every instance (Table V) 

table v 


No traceable at 3 years 9 88 8 7 59 8 6 40 

No traceable at 5 years 8 87 5 64 4* 44 1 3 6 

No traceable at 7 y ears 6 83 3 49 28 C 35 8 6 

AXILLARY GLANDS 

A stud} of prognosis based on the presence 
or absence of axillar} gland metastasis was 
made in classes II and III Of the three 
class I cases xxith gland metastasis one died 
9 } ears 10 months after operation and were 
well respectively 8 months and 17 >ears and 
6 months after operation The survival fig 
ures in relation to gland involvement and 
grade of malignancy are shown in Table VI 
xxhich is made up onl} of cases treated by 
radical amputation — some having had post 
operativ e ray 



Tig 3 Class I carcmoma of the breast Simple amputa 
tion of left breast m 1909 simple amputation of right 
breast m 1910 In 1912 recurrent nodules were excised 
from left chest wall and the left axilla was dissected 
Treatment by N. ray then followed The patient was alive 
and well in 1927 18 years after the first operation The 
pi ture shows chronic mastitis and a carcmoma of low 
malignancy The carcinoma looked like the comedo type 
in some se tions here it is more of a colloid type 

TABLE VI —GLAND INVOLVEMENT AND GRADE 
OF MALIGNANCY 
G pH G pill 

G1 ds Gl d 

G! d P t P Cl d r t P 

t t tit 

ldl Idl ldl Id! 

Traceable 3 yrs 

after operation 29 484 26 845 42 26 3 9 89 

T aceablesyrs 

after operation 27 25 9 21 66 29 695 60 

Traceable 7 yrs 

after ope ation 22 13 6 17 52 9 26 4 7 4 5° 

GRADE OF MALIGNANCY AND DURATION 
OF SYMPTOMS 

Since the duration of symptoms before 
operation is at best an inaccurate figure 
based as it is on individual variation and 
since it is a factor over xvhich the surgeon has 
little control no attempt has been made in 
this report to correlate it with the grade of 
malignancy and results although it is ac 
cepted to be a factor of great importance 

DEGREE OF MALIGN VNCY AND \ RAY 
TREATMENT 

The cases in classes II and III treated by 
radical amputation with and without the use 
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of the \ ri\ ifter operation were correlate<l 
with the decree of mali^nancA (1 able \ II) 

r VI1LE V II DFGREE OHI ALICN \NC\ 

AND \ RAN TREATMENT 

CLASS II CL VIS III 

r vt i p 

N t N t 

N. y 1 Nyl \ y 1 \ >1 

t n 1 1 

6i (1 34 6 S 63 6 37 62 

I H t 

<664 03 S 3 

1 H t 

4 t> 30 S 9 69 

\lthough these figures. co\er only a few 
case thej indicate not onlv that postoper 
ativ e \ r i\ tre itment is of \ alue in all cases 
but that its \alue is e'en greater in the more 
malignant grades 

SARCOMA OF THE BREAST 

There were 7 cases of sarcoma of a total of 
H ca cs 2 q per cent Three of these had 
ne\tr been pregnant and two had had only 
one child The patients had noticed a lump in 
the breast for period carving from 7 months 
to 8 years One patient died of pulmonary 
embolus alter operation two are untraceable 
one was alive with an advanced recurrence 
3 months after operation one died 1 V months 
after operation one died s l £ 'ears after 
operation having had twentv seven opera 
tions in all for the primarv growth and for re 
currtnces and one patient was well ir years 
alter operation On patholo 0 ical examination 
5 of the e tumors were found to be fibrosar 
comita and two round cell sarcomata In 
0 in tinces unmistakable intracanalicular or 
pericanalicular adenolibromata were found 
clo d\ associated with the sarcomata 

ASSOCIATED PATHOLOGV 

Chronic mastitis was practically a constant 
as ociated finding in the same breast with the 
malignant tumor Chronic mastitis how 
ever is found o frequently m breast tissue 
and its micro copic appearance vanes so 
widelv that its significance cannot be esti 
mated In 3 cases tumors removed from the 
other brea t at the time of the operation for 
canter howed chrome mastitis Five pa 
tients had papillary evstadenoma in the same 
brti«t with the cancer (1 was class I mahg 


nanev 4 were class II) and one of these had a 
papillary evstadenoma in the other breast a 
well In another case papillary cystadenoma 
w as found in the other breast which had been 
remov ed at the same- time as that contaimn 
the carcinoma In studying many sections one 
gets the impression that chronic ma titi 
papillarj cjstadenoma and carcinoma are 
stages in the same process Although in the 
studj of benign breast tumors it was common 
to find chronic mastitis and a pericanalicular 
or intracanalicular adenofibroma in the same 
breast not once in this series was a pencanal 
icular or intracanalicular adenofibroma found 
associated with a carcinoma 
Tw elv e patients had the other breast ampu 
tated for carcinoma from r month to 4 jear 
after the pnmarj operation So far as could 
be determined these were metastatic earn 
nomata One patient had carcinoma of the 
cervix at the time of diagnosis of breast car 
cinoma one had carcinoma of the endome 
tnum 6 jears later 


SUIIMARV AND CONCLUSIONS 

1 This report covers a clinical patholo ical 
studv of 34 malignant tumors of the female 
breast of which 9 per cent were sarcomata 
the remaining being carcinomata 

2 Nearlj 60 per cent of patients were be 
tween the ages of 45 and 6^ j ears 

3 A family history of mah nant di ea c 
was given by 16 7 per cent of patients 

4 Nine patients had had previous brea t 
operations only one of which was for car 
cinoma so far as could be determined 

5 The a\ erage number of children per mar 

ned patient was 23 It was found that 39 
per cent of patients had had onK one child an 
that at least j6 7 per cent of the entire sene 
had never nursed , 

6 Practically all of the patients complained 
of finding a lump in the breast 

7 The duration of symptoms was usual!) 

under years Seven patients had had svmp 
toms for more than 7 years which makes 1 
probable that a benign tumor antedated 
malignant disease , . 

8 In untreated ca e the course or 
disease varied from 1 >ear and 1 mom 
7 years and 3 months 
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Fi 3 \ SectK n of left a\illar> gl ind — same pat ent as 
m n lire 3 lhi shows how different a metasta is may 
appear from the primary grov th Neither the ell n 
their arrangement in this section re emble the ells or c n 
formation of the primary gro vth Thi also appea s more 
mall nant than the primary growth 

9 The operativ e mortalit\ vv as 1 3 per cent 

10 In this series 53 per cent of ill operated 
upon traceable cases were ih\e it the end of 
3 > ears 36 9 per cent w ere ah\ e at the end of 
5 >ears and 25 7 per cent tv ere alive at the 
end of 7 years The percentage of absolute 
cures cannot be determined because some pi 
bents are untraceable and because recur 
rences ma> occur y ears after an apparent cure 
Of the 13 patients known to hav e lived longer 
than 10 years, after operation 2 died of recur 
rent carcinoma between n and 12 vears after 
operation 

11 Contrary to expectations the 3 and 5 
year results in those cases treated bv simple 
amputation were practicall> the same as in 
cases treated by radical amputation although 
the 7 y ear results w ere not as good Since this 
finding is exceptional and probablv a coinci 
dence it should not be construed to favor 
simple in preference to radical amputation 

1 The degree of malignanc> may be de 
termined in any giv en case on the basis of the 
microscopic examination and an approximate 
prognosis may be made due consideration 
^ n k giv en to the duration of sv mptoms to 
the stage of the disease when seen to the 
presence or absence of axillary metastasis and 
to the ability of the operator In this senes 
there survived the 7 year interval 833 per 



Tig 4 *> tion sho in class III hi h mall nanev tyre 
f c r inoma of the breast There is very little histolo ic 
defens a ainst the in ad n masses and al eoli Tlie cells 
va > n lze shape and staining reaction and mitoses can 
frequently be found under hi h power objective The pa 
tient had had symptoms for 3 months she died 5 months 
after a radi al amputation 

In many case it is ery difficult to decide whether a case 
sh uld be graded class III or class II but after studyin 
many sections one learns to detect differences Thoto 
mi r „raphs do not bring out these dtfle ences with any 
satt facto y degree of clearness 

cent of class I cases 28 6 per cent of class II 
and 8 6 per cent of class III cases 

13 In classes II and III the finding at 
operation of axillary gland metastasis affected 
the prognosis markedly 

14 After postoperativ e \ ra> treatment 
the results were uniformly better both as to 
gross figures to t>pe of operation and to de 
gree of malignancy 

15 In 6 of the 7 cases of breast sarcoma an 
intracanalicular or pericanalicular adenofi 
broma was found closely associated with the 
malignant tumor 

16 Although chronic mastitis is almost a 
constant finding in carcinoma of the breast it 
cannot be shown to have any etiological 
relationship On the other hand there is fre 
quent evidence that the papillary cystade 
nomata are often precursors of a malignant 
condition 

Vote —In this paper t! e study of the grades of mal g 
nancy we undertaken at the msti ati n of Dr R 11 
Greenough and to h m the late Dr J II V\r ght and Dr 
II r Hartwell fo their interest and assistance the w ite s 
e press their grat tude 
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THI M \NAf EMENT OF URETERAI INJURIES WITH A DISCUSSION 
Or THE SURGICAL INDICATIONS IN PATIENTS 
WHO REQUIRE URETERAL TRANSPI ANTATION 1 

ARTHUR II CURTIS MD T\CS Ciiicaco 

F m th Gy tc I lDp n | IS LL II p t [ 


F R YNK. BILLINGS has an axiom to 
the effect that the best way to secure 
a satisfied patient is to find out what 
he wishes and then treat him in accordance 
with his desires I know \er> well what 
even one in this audience would wish from 
me were he empowered to speak — it would 
be a carefully concentrated paper free from 
exhaustn e explanations and discussion 
Introductory to the substance of my offer 
ing I wish to call to your attention that 
three men here tonight have done a major 
portion of the world s greatest work in ureteral 
surgery Franklin H Martin unexcelled 
benefactor in the advancement of medical 
organization through his pioneer work in 
animal experimentation evolved a method of 
ureteral implantation into the bowel which in 
its chief features embodies the principles of 
Loffev s technique The experimental and 
clinical work of Dr Coffey and the achieve 
ments of Charles Mayo m human subjects 
require no emphasis at this time The out 
standing work of E Starr Judd William E 
Lower and Arthur L Chute also deserves 
special reco e mtion The experimental work 
of C M McKenna which has just been re 
ported 1 3 vou here tonight is of unusual 
interest ani importance 

SIAN \GE1IE\T OF THE INJURED URETER 
II hat i hull be done &ith a severed ureter the 
injury being rciognt ed at the time of the oper 
at ion? 

RdbJ h Clm 1 C g fthVm 


j If a ureter js divided dunn^ the cour t 
of a hazardous or markedly prolon Q ed opera 
tion and it is chiefly in such cases that this 
calamity occurs I am unqualifiedly in favor 
of ureteral ligation without attempt at 
transplantation or repair (It is assumed that 
palpation reveals an apparently health) 
kidney and ureter on the opposite ide) 
Experience has show n that patients subjected 
to ureteral ligation rarely require sub equent 
surgical interv ention and life expectancy is not 
materially shortened 

2 If the operation has not been notabl) 
hazardous also in selected hazardous ca esin 
which there is evidence of notable kidney 
ureter pathologv on the uninjured side 
restitution of function of the injured ureter 
appears indicated 

Transplantation of the ureter into the 
urinary bladder is the accepted procedure of 
choice in those unusual cases in which the 
divided ureter is of sufficient len th to permit 
implantation without ten ion As a rut 
this is not feasible 

An apparently ideal method of nun3 e 
ment of a sev ered ureter is re titution by end 
to end anastomosis (by interrupted tine ca 
„ut sutures which do not enter the lumen) over 
a sntigh lit' mg fine rubber tube (e" a s ^ a ‘ l 
urethral catheter) the upper end of wmea 
emerges from a slit in the ureter above 
anastomosis and projects through a s 
wound in the flank In women the tube : n 
not emerge from a ureteral slit instead 

ca* fs geo B Oc be; 8 



I ij, I h to(,nj 1 of the ki In v and ur ter f d 
killed 9 montl after oj rati n i Me f iitur f tl c 
n lit uret r (Courtt v of Dr Hump an 1 Cr > 

lower end ma) extend downward into the 
bladder from which it is subsequent!) re 
mov ed through the urethra 

lemporarv deviation of the urinarv stream 
above the anastomosis is essential to success 
1 his is accomplished b) means of another 
fine rubber tube or smill urethral catheter 
which is inserted through the ureteral slit 
and extends upward in the direction of the 
kidne) This tube al o projects through the 
stab wound in the flank and drains the entire 
urinarv stream until removal of both tubes 
eight or ten davs later 

Ihc feasibility of this procedure has been 
demonstrated experimental!) bejond ill 
question b) Warner S Bump of the G>ne 
cological Department of Northwestern Uni 
versit) Medical School in conjunction with 
Stanle) M Crowe Jheir work was under 
taken at the suggestion of Dr L L McArthur 
who performed the first operation upon a 
human subject Of a total of six dogs which 
survived operation and in which the drainage 


1 1 Ivelou ctcro am of patient 5 montl s after 

ana tomo 1 of c trcrl ureter / Normal kidne} pelvis 
1 ite of u ete al a a lomo 1 

tubes remained in position every one re 
covered without urinarv tract infection and 
with perfect restitution of ureteral contin 
uitv without necrops) evidence of ureteral 
stricture (Fig 1) Of the control animals in 
which urine was permitted to flow through 
the normal channel during convalescence all 
developed stricture of the ureter at the point 
of anastomosis 

This technique has been cmplo>ed in one 
of the two cases of cut ureter which have 
occurred on our service during the last >ear 
The patient was operated upon in November 
1927 P) elourctero^raphv five months after 
operation and again after ten months re 
v ealed restoration of ureteral continuit) and 
a normal kidne) pelvis (Figs and 3) D)e 
tests urine examinations and urine cultures 
indicate normal kidney function I believe 
that this is the onl) recorded case m which 
end to end anastomosis of the ureter has been 
followed b> clinical proof of normal kidne) 
ureter function 
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]I I at ill ill he done u.ilh an injured urctir 
the tnjun Icing first ricogni cd during post 
opt rah i con ales cense 2 

It is impossible to estimate the percentage 
of deaths a cribable to mtra abdominal extra 
\asatun of urine resultant from ureteral 
mjur\ it i considerable I\ e all know 
how c\ cr that a majority of the e patients 
h\e that they drain and that they are 
contimnu 1\ uncomfortable 
I "ih to emphasize that the e patients 
with leakage ol urine tend to progress to 
spontancou cure due to the n radual dev elop 
ment of ureteral stricture In experimental 
animal the flow of urine is practically alwavs 
insufficient tc prev ent spontaneous closure of 
the injured ureter In human subjects the 
results are iut o ideal but watchful waiting 
usually suthees Restriction of liquid intake 
and careful manipulation at the supposed 


site of injury arc possible aids in promotin 
closure 

In the event that surgical intervention 
eventually becomes necessary the indications 
for operation vary greatlv accordm to the 
individual case In an otherwise health 
patient not notably obese and probably free 
from cxtensiv e adhestons abdominal section 
may be given preference over nephrectomy 
procedure of choice in such a case would 
be ureteral anastomosis I hat being imp is 
sible in the presence of a health) second 
kidnev and ureter I would ligate the ureter 
It is m\ belief that future experience will 
condemn the intestinal transplantation ol an 
injured ureter in patients who have a nor 
mall) functionating apparent!) health) lid 
nc> and ureter on the opposite side 

I POBLEMS IN UI ETER \L TR \NSPLAM 1 VTIOX 

I most heartily approve of ureteral trans 
plantation and am a warm advocate of 
Code) s original technique in the performance 
of this operation 

k limited personal experience indicate 
that the cases which require tran plantation 
are relatively rare I his statement need 
special emphasis because the operation is a 
difiicult and dangerous one in the hand of 
those who perform it infrequent!) The chief 
indications for ureteral tran plantation are 
irreparable injuries of the bladder total 
cystectomy cystitis dolorosa and intolerable 
inflammation of the bladder incident to the 
presence of residual urine Unilateral ureteral 
injury is excluded from thi group 

Simultaneous transplantation of both ure 
ters has not been attempted on our service at 
St I uke s Ho pit'll becau ewe have felt that 
it is too ha ardous Added experience on the 
part of other mav change our \iens 

In closing I wish to direct vour thou Ms to 
certain feature of technique and certain 
queries which arise 

I rehmWTrv ureteral catheterization when 
feasible expedites linding the ureters 

1 he Trendelenburg posture with thebo'' e 
well walled of! by a rubber pack simplifies 
the operation 

Obese and barrel shaped patients are pa 
ticularl) unfavorable subjects 
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A ureter winch is under tension when 
it is transplanted offers a serious menace 
leakage of urine means possible death of the 
patient 

Despite gentlest manipulation and most 
careful technique transplantation of a ureter 
is often followed by extensive adhesions In 
the event that operation for transplantation 
of the second ureter reveals bad adhesions 
also in patients who are poor surgical risks 
likewise in those who for various reasons arc 
diflicult to operate upon it may be desirable 
to be satisiied with a single transplanted 
ureter In fact serious consideration should 
always be given to the possible desirabihtv 
of ligating the second ureter provided palpa 
tion from within the abdomen confirms other 
indications of satisfactory function on the 
already transplanted side Particularly in 
case of anticipated total cystectomy for 
bladder cancer it would appear most logical 
to make preliminary transplantation of one 
ureter with subsequent ligation of the second 


ureter at the time of removal of the bladder 

\ tinal word of warning Ureteral trans 
pi mtation into the sigmoid or rectum offers 
m excellent cure for constipation A painless 
liquid evacuation occurs ever} several hours 
Occasionally however there is persistently 
delayed evacuation or partial retention of 
feces and urine with associated resorption of 
toxic urinary products from the bowel Re 
peated colonic flushings prevent the develop 
ment of chronic ura.mia in these cases 

CONCLUSION 

L retero ureteral anastomosis is an excel 
lent procedure in selected cases of ureteral 
injury Ureteral transplantation into the 
intestine according to the technique of 
Coffev is of great value in patients in whom 
the bladder is no longer serviceable as a 
urinary reservoir Although both of these 
operations are of inestimable value it must 
be borne in mind that the cases in which they 
are indicated are relatively rare 
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T HE American College of Surgeons has 
an e tablished tradition whereby the 
work of its annual Con 0 rcss shall be 
inaugurated by the pious rite of e\ohing the 
raimon of a great surgeon and famous mas 
ter John B Murphy 1 he Board of Regents 
has this a ear decreed that this signal honor 
hould be entrusted to me and it is with deep 
re pect for this important mission that I has < 
come to oifer my humble contribution 
But at tht actual moment in which I pre 
pare to fultdl m\ undertaking I feel that I 
must appeal to y our courtesy and indulgence 
I cannot offer a perfect eulogy ol John B 
Murphy because I neyer had the privilege of 
melting him I cannot entertain you with i 
subject of general interest because I am the 
mode t devotee of one specialty Tor these 
reasons I hesitated long before I accepted the 
generous and cordial imitation of your Direc 
tor General but my diffidence was ulti 
mately ov ercome by the desire not to let slip 
o favorable an opportunity of demonstrating 
both my profound admiration for this great 
\mencan surgeon and also my gratitude 
as an Italian to the American College of Sur 
geons for honoring my countrv a second time 
bv entrusting the task of delivering the 
Murphv Oration to a surgeon of m\ countrv 
I believe that it is not neces ary to have 
known John B Murphy in order to appreciate 
the great role w hich he plav ed in the ev olution 
ot modern surgery Certainly those like m\ 
self who were not privileged to meet him can 
not but have missed the illumination which 
radiated from his complex personality and 
the profitable example of his exceptional skill 
But his real reputation that for which he is 
admired as one of the most illustrious expo 
nents of modern surgery is founded on his 
writings Ever\ one of his contributions 
cither opens up a new held or clears up some 
confu ed subject He is perhaps the last of a 
generation of general surgeons who were able 
to cope with the whole held of medical prac 
tu e in all its complexities and who hav e laid 

up B'l |IO a 11 dl» f h Cl II 


the foundations of modern specialization 
Alurphy was a pioneer in every branch of sur 
gery but as Bast lanelli has already remarled 
in none did he hnd greater opportunity to 
demonstrate his genius than in the held of 
the surgery of the bones and joints In thi 
he was not only a pioneer but al o a con 
structor and I believ e that werehbamon u 
it would not be unpleasant to him to find hi 
memory honored by a discussion on one of the 
subjects which interested him mo t and in 
connection with which the American Colic e 
of Surgeons the heir of his thoughts and a pi 
rations has created that admirable re earch 
organization which goes by the name of the 
American Registry of Bone Sarcoma 

I hope that you will not accu e me of pre 
sumption if I venture to lay before you m\ 
views on a subject which has been studied in 
vour mid t by surgeons such as Blood ood 
and Colev and by pathologists such a Cod 
man and Ewing and also if I dare to draw m) 
conclusions from statistics which cannot be 
compared w ith those utilized by kolodny It 
is only because of my admiration for the work 
of American surgeons and patholo l ts that I 
wish to give to you the fruits of mv own ev 
penence in the hope that they may prove of 
use in the solution of a problem to which your 
country men hav e devoted so much cner \ anu 
knowledge 

DIVGNOSIS 

It is my opinion that the problem of neO 
plasm of the skeleton chntcalh considered l 
first and foremost a problem of dia^nosi « e 
must confess at once that if we know nothin 
of the essence and cau es of tumors in genera 
m the case of bone tumors we have not even a 
clear clinical picture .. 

The name of osteosarcoma covers an n\ 
defined pathological condition of which w c 
know only a few really characteristic feature 
that of giant celled tumor refers to a 
logical grow th which is not y et known to 
long for certain to the neoplastic di ta i e» 
which is considered benign yet which ott 
■ g f h Am C 11 e f S geons Bos Oc 1 * » 5 
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cannot be distinguished from a malignant 
blastoma Prim ir\ and secondary tumors 
assume the appearance of inflammatory proc 
esses in the same way that infections and 
dystrophic diseases imitate the structure of 
a neoplasm 

So much for the diagnostic problem con 
sidcrcd by itself But we all knoyy that in 
respect to malignant tumors early diagnosis 
is still the only certain y\ay of ensuring a radi 
cal cure Therefore we repeat the problem 1 
primarily ont of diagnosis and it is to the 
attainment of eirly and correct diagnosis that 
those who arc m\ cstigating the subject should 
direct their efforts 


Thirteen y ears ago John B Murphy \y rote 
Wc beheye that in cases of sarcoma the 
diagnosis can and should be made entirely by 
the history and with the aid of skiagrams 
loday this truth enunciated by Murphy still 
stands The clinical history and the radio 
gram arc the foundation stones of the diagno 
sis More than half the errors of diagnosis and 
two thirds of the delay in making a correct 
diagnosis are due to inadequate attention to 
the history of the case to incomplete exami 
nation of patient and to delay m obtaining 
skiagrams or their incorrect interpret ition 
In regard to the clinical history I would 
emphasize the importance of one factor in the 
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cau ati >n 1 f ictor which the histories re\eal 
with r «( IrcquetKV and which has been the 
sul jut I mu h discussion that is trauma 
\n\ 1 \ nh even moderate clinical expen 
enct nui l 1 m 1 cui struck b\ the frequency 
witliwh !i hi t r\ of trauma 1 found m the 
cast I I tumor L\cn if one discards 
(Atnlln I I tlul or inconsi tent which 
might 11 1 l I 1 im still there remain a num 
bercfli 1 istnc in their evidence as 

to cornu 1 1 t tlie truth and importance 

of tin fit 1 mse of such tumors Iso 
writer in 1 ll who have dealt with 
ample t it 1 ti lr in Gross to Meyerding 
from Stl 1 t\ n I l lev has failed to give 
due ton id rili in I this important phe 
nomtnon In u statistics on malignant 
tumor tr uimt i 1 irtled in 47 16 per cent 
of the ta c It h uhl be understood that if 
the connect 1 n I ivwen trauma and tumor is 
accepted it mu t I e based on indisputable 
fact In thi omit tun I accept the premise 
laid down by St h n 1 lon e a^o and better dc 
fined by the result of recent research which 
demonstrate that 1 olated direct trauma usu 
all> induces a tumor of the peripheral layers 
of the bone with a short latent period whereas 
indirect trauma open wounds distortions 
and fractures are causes of sarcomata with a 
long latent period and a central situation 


S\ MPTOMS 

\o specilic svmptoms are associated ml 1 ! 
malignant bone tumors In m> report to tie 
Socicta Ita’iana di Ortopedia 1Q17 Isaid that 
if one wishes to discover an osteo emc sarcoma 
at its origin one ought to hv e constantlv on the 
lookout for it One s suspicion ma> be con 
firmed bv a skiagram in which case one ri 
hav c succeeded in diagnosin a tumor of 
which there was no su gesttve si n weep 
those common to all ordinary le 10ns 

It has been said that pain is one of the mi 
common and most characteristic si ns of aneo 
plasm I think that this is an eva eratio# 
for one can nev er attach to a subjective p 
nomcnon like pain the importance wht '' 
associate with a pathognomonic sjmpmm 
More than pain itself it is the 
of the pant which should make us thin 
coma that is a pain which 1 mten 
constant and localized but r 
by other local signs But 

tumor the intermittent pa 

is associated with the rise 
not suggests c of neoplasm 
inflammatorv condition th 
On the other hand one fre 
that tumors of the pelvis 
vertebra induce pain which 
acters of ordinary sciatica 
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In m> opinion importance should be at 
Inched even more thin to pun to the ques 
lion of the location of the tumor a tumor of the 
diaphvsis is almost alwavs an osteogenic sir 
coma of the periosteal tv pc or it is an endo 
thehoma a tumor of the metiphjsis if it is 
not innocent is a sarcoma of the central t>pe 
an epiphjseal tumor in the great majority of 
cases is a giant cell tumor Tumors of the 
astragalus and os calcis are either giant cell 
tumors or else mj \omata A localized tumor 
of the vertebral column unless it is second 
arj is either an angio endothehom 1 or else a 
giant cell tumor 

The location of the grow th therefore onl> 
enables us to distinguish one type of tumor 
from another The differential diagnosis 
v. hich is most important for the surgeon is 
not to determine the type of tumor but the 
much more difficult task to decide whether 
the condition is due to a tumor or an inflam 
tnatorj disease also whether the tumor is 
ptimar) or secondary Dise iscs of a dcfimtel> 
infectious nature such as osteomj elitis sjphi 
hs, and tuberculosis also dv strophic diseases, 



I Rordcr line u ant 11 turn r 

both localized and diffuse. like I igct s dis 
ease and osteitis hbros 1 ill these mav simu 
late a tumor just is an endothehom i mn 
take on the aspect of osteomv elitis \nd how 
minv tumors that we persist in regarding as 
pnmarj are possiblj none other than isolated 
metastases of visceral neoplasms The his 
tory the progress of the ease the physical 
examination and biological tests ma> give u 
valuable information toward the differentia 
tion and may sometimes bv themselves alone 
decide the diagnosis but in such cases the last 
word will always remain with the radiologi t 
I do not believ e this last point can be dis 
puted Ev en the pathologists are corn meed 
of this truth At the present da> the surgeon 
can be helped in his diagnosis onl> bv those 
few pathologists who are equalty competent 
to interpret the histological preparation and 
the X ra> picture T he great authority on 
this subject which Codman and Ewmg have 
icquired comes from their vast experience in 
both patholog> and radiograph} In a report 
to the Congress on Cancer held last Jul> in 
London, Ewing said I he great majontv ot 
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bone sareomita can be detected and the 
cla i tuition made with reasonable accuracv 
on ndio^nphic signs We ma\ today leave 
unopened and ignored all pathological trea 
tises in which the chapter on tumors of bone 
is treitcd by authors who are not expert in 
readme \ rav pictures 
But 1 it true that definite signs exist which 
emble us in ex er\ ca e to distinguish by 
mean if Y ra\ examination i tumor Irom an 
lnflammuton process or a primary tumor 
from i eamdarx one 3 Certain!* not’ The 
Y rav ign are onlv relatively specific \ 
bone re lets against a tumor in the same way 
that it doe to de tru ti\c stimuli which art 
non neoph tic t r e\ en to regenerate e proc 
es es a t >r example in the callus of a fracture 
If we delude ourselves by piehin* r out Y ray 
signs a pathognomonic it is becau e chaxe 
more or les le irncd to judge of their relative 
value that i of the comparative value of 
cert un mamiestations Is it not bj an analo 
gous proce that w c judge the so called spec 
llicitv of the cell in making the histological 
diagnosis of turn ir In spite of this difficulty 
comparativ e anah sis ha reached a stage of 
accuracy which allows us to gam from a studv 


of the Y rav findings diagnostic information 
of capital importance No other method of 
mv estigation enables us to recognize in vo 
rapid and comprehend c a way theanatomi 
cal features of the tumor that is its ituation 
extent structure and relations Of tours 
one must not overestimate the importance of 
this method of rm estigation One mu t not 
demand of it more thin it is able to we 
\lthough m certain cases it alone suffice foi 
the diagnosis y et tn many others it forms only 
one part of it But one can never m 1 1 too 
strongly that much more frequent and ex 
ten iv e u c should be made of the Y rav than 
is usual 

It is di cour iging to see that ilthou h the 
average surgeon always demand a roent 
genogram of a fra< ture which could probahh 
be quite w ell recognized and treated without 
one > et v cry few feel it necessary to make a 
roentgenogram of the seat of an unexplained 
pain although thi is often the first and only 
sv mptom of a sarcoma 
7 he st res w hich w c lay on the Y ray in the 
diagnosis of arcomataof bone docs not imply 
that w< fail to appre late the value which 
biop \ alway has had and will have On the 
eontrarv \vc ire absolutclv convinced that it 
always ton titutc the final court of appeal 
But owing to cirLumstvnces it i rare that 
bicjpsv can be of real v alue to the surgeon or 
patient because firstly it is always difficult 
often impos iblc even, for the most expen 
enccd pathologist to interpret the structure 
and clinical significance of bone tumors and of 
the disiases « Inch have atb/»t> nilh them 
An expert pathologist like Dr MacCarty 
of the Mavo Clinic has said justfv Tee 
differentiation of pathological conditions an! 
their clinical interpretation in the light of the 
best interests of the patient is an art 
mam j athologists at the present day p*> c » 
this art in the wide and diflicult held of di 
ease of the skeleton 3 
Tew indeed l believe 
But it is not entirely the pathologist fault 
One must icknowfech c that the patholo 1st 
is rartlv m a position to make i correct anJ 
*iti factory d ci ion O tco arcamafa asal^o 
some fi iant cell tumor nev Lr con i t o a 
homogeneous mass a the pitheh I tumor 
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usuall} do but of a conglomeration of di\ trse 
elements scattered m disorderlv fashion so 
that the structure of the tumor in one place 
maj be totally different from that in another 
For a correct diagnosis it is essential to ha\ t 
a complete examination of all parts of the 
tumors w hich is seldom possible is e\ cn more 
rarcl) carried out and often results in loss ol 
precious time Bv haung neglected to c\ 
amine complctelv a tumor which I regarded 
as benign Host a patient whom I might ha\t 
sa\ ed b\ an amputation And w hat shall w c 
sa> of the efficacv of those partial examina 
tions which arc so common and in which the 
pathologist is compelled to decide on the na 
turc of the disease from a fragment of tissue 
which can reveal onlv a limited aspect of it-' 
I am not among those who reject biopsj on 
account of the damage it ma\ do damage 
which can be avoided bj correct technique 
but among those who reject it because I be 
liev c that in the great majontv of cases biopsv 
is found to be inadequate 'Moreover this 
skepticism ov cr the real v aluc of biopsv w hich 
is felt b> man> surgeons is shared b\ a pa 
thologist like Lw ing whoisnghtl} considered 
an authont} on the diagnosis of bone tumors 

I should like to linger in m> analvsis of the 
diagnostic problems of bone tumors so great 
is the importance that I attach to them but 
I must profit b> the short time which >et re 
mains to me in order to consider some other 
aspects of the subject 

CL VSSIFIC VTIOV 

Hitherto classifications of bone tumors hav e 
been based evclusivel} on histological con 
sidcrations But the \ ray in helping us to 
follow the whole natural historv of the tu 
mor and thus giving it a more complete 
entit} has produced a rev olution m the field 
of the clinical pathologv of bone tumors and 
so necessitated a revision of the old classifica 
tions lo the Committee of the Registr} of 
Bone Sarcoma is due the credit for earning 
out this revision Whatever mav be ones 
opinion of the classification suggested by the 
Registr} torn} mind it has fundamental value 
on the score that it is the first attempt at 
classification in which thanks to the happ} 
collaboration of surgeons and pathologists 
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weight has been given to clinical and V rav 
as well as to histological criteria I do not 
agree cntircl} with this classification in respect 
to the terminologv and the order of the van 
ous groups I think that certain tumors for 
example the angiomata do not deserv e to be 
placed m a distinct group On the whole I 
prefer the classification followed b> Novt 
Josserand and Tavernier a classification 
which certaml} was formed under the influ 
ence of that of the American Registr} and I 
agree with the more schematic one shown b> 
Ewing at the recent Cancer Congress None 
the less the attempt made b> the American 
Registr} is worth} of the greatest praise be 
cause it has cleared the field of conceptions 
that no longer accorded with facts and also 
because it has re awakened interest and dis 
cussion over a subject which had fallen into 
obliv ion 

Lndolhchoma A place in modern classific i 
tion is giv cn to a familv of tumors that of the 
endothehomata which were not previouslv 
noted and this innovation has led to much 
debate lo some authors such as Learnt 
Masson Ribbert these tumors do not seem to 
form an oncological entit} to others such as 
Delbet the} onl} represent metasta^es from 
primar} gland tumors I hav e no time to enter 
into the merits of this question but as the 
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hint arcomita can be detected and the 
Ut ihcition made with reasonable accuracy 
on radiigraphic signs* We mav todav leave 
un ipcncd and ignored all pathological trea 
U e m which th chapter on tumors of bone 
t treat <t bv author who ire not expert in 
rtidin„ \ ra\ pictures 

Hut 1 it true that definite igns exist which 
enable u in even case to distinguish by 
mean of X ra\ examination a tumor from an 
mflimmitm process or a primary tumor 
trom a e ondarx one 5 Certainly not' The 
X ray signs arc only relatively specific \ 
bone reacts against a tumor in the same w ly 
that it dies to destructive stimuli which are 
non neoph tie or even to regenerative proc 
e se a tor ex imple in the callus of a fracture 
If we h lucle jur elves by picking out X rav 
signs a pathognomonic it is because w e hav e 
more or It learned to jud^e of their relative 
value that is of the comparative value of 
certain mamte t itjons Is it not by an analo 
gous proct that w c jud„e the so ealled spec 
lficity of the id! m mal the histological 
diagno 1 of tumor Inspiteof thi difficulty 
compirativc analysis has reached a stage of 
ace uraev vv hi h allow s us to gain from a studv 


of the \ ray findings diagnostic information 
of capital importance No other method of 
investigation enables us to reco nue in so 
rapid and comprehensive a wav the anatom 
ca! features of the tumor that is its ltuation 
extent structure and relations Of cour e 
one must not overestimate the importance oi 
this method of investigation One must not 
demand of it more than it is able to gne 
Although m certain cases it alone suffi es hi 
the diagnosis y et in manv otht rs it forms onh 
one part of it But one can never in 1 1 too 
strongly that much more frequent and ex 
tensn e use should be made of the \ ray than 
is usual 


It is discouragin'* to see that althou n the 
average surgeon always demands a roent 
genogram of a fracture which could probabh 
bi quite well recognized and treated without 
one vet very few feel it necessary to make a 
roentgenogram of th seat of an unevplamed 
pain although this is often the first and orb 
s\ mptom of a sarcoma 
1 he stre s v Inch we lay on the \ ray m tne 
diagno is of sarcomata of bone does not lmph 
that we fnl to appreciate the value which 
biopsy alvv ay s has had and vv ill hav e On the 
contrary w e arc absolutely convinced that it 
alwav constitutes the final court of appeal 
But owing to circumstance it l rare that 
biopsy can be of real \ alue to the sur wn or 
patient because firstly it is always difficult 
often impossible even for the most txpen 
cnccd pathologist to interpret the structure 
and clinic \l significance of bone tumors and of 
the dt eises which have Jfinttv with them 
An expert pathologist like Ur AfacCarcy 
of the Movo Clinic has said ju th 
differentiation of patholo ical condition a 
their clinical interpretation in the h ht o c 
best interests of the patient is an art <Jl 
many patholo^i t«v at the present da) P® «• 
this irt in the wide and difficult field o 
cases of the skeleton ? 

lew indeed I believe' , 

But it is not entirely the patho ogi>t ■ * 1 

One must acknowledge that the pat 0 , 

is rarely tn a po \tion to nuke a corn* 
satisfactory deu ion O tco arcomata 
some giant cell tumors never coni’, 
homogeneous mass a the cpitheha 
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usually do but of i conglomeration of di\ er-.e 
elements scattered in disorderly fashion so 
that the structure of the tumor in one plate 
may be totally different from that in another 
Tor a correct diagnosis it is essential to ha\t 
a complete examination of all parts of the 
tumors which is seldom possible is c\ en mort 
rarely carried out and often results in lo s of 
precious time B\ haying neglected to ex 
amine completely a tumor which I rc e ardtd 
as benign I lost a patient whom I might ha\ t 
saxed by an amputation And what shall wt 
say of the efiicacx of those partial cxamina 
tions which are so common and in w hich the 
pathologist is compelled to decide on the na 
turc of the disease from a frigment of tissue 
which can rex cal only a limited aspect of it 
I am not among those who reject biopsy on 
account of the damage it max do damage 
which can be axoided by correct technique 
but among those who reject it because I be 
hex e that in the great majority of cases biopsy 
is found to be inadequate Moreover this 
skepticism ox er the real x aluc of biopsy w hich 
is felt b\ many surgeons is shared b\ a pa 
thologist like Ew ing who is rightly considered 
an authority on the diagnosis of bone tumors 

I should like to linger in my anxlx sis of the 
diagnostic problems of bone tumors so great 
is the importance that I attach to them but 
I must profit by the short time which yet re 
mains to me in order to consider some other 
aspects of the subject 

CLXSS1FICATION 

Hitherto classifications of bone tumors hax c 
been based exclusively on histological con 
si deratio ns But the X rav in helping us to 
follow the whole natural history of the tu 
mor and thus giving it a more complete 
entity has produced a revolution in the field 
of the clinical pathology of bone tumors and 
so necessitated a revision of the old classifica 
tions To the Committee of the Re 0 istry of 
Bone Sarcoma is due the credit for earning 
out this rev lsion \\ hatev cr may be one s 
opinion of the classification suggested by the 
Registry to my mind it has fundamental alue 
on the score that it is the first attempt at 
classification in which thanks to the happy 
collaboration of surgeons and pathologists 
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weight has been given to clinical and \ rav 
as well as to histological criteria I do not 
agree entirely with this classification in respect 
to the terminology and the order of the v an 
ous groups I think that certain tumors for 
example the angiomata do not deserve to be 
placed in a distinct group On the whole I 
prefer the classification followed by Novc 
Josserand and Tavernier a classification 
which certainly was formed under the influ 
ence of that of the \mencan Registry and I 
agree with the more schematic one shown by 
I wing at the recent Cancer Congress None 
the less the attempt made by the American 
Registry is worthy of the greatest praise be 
cause it has cleared the field of conceptions 
that no longer accorded with facts and also 
because it has re aw akened interest and dis 
cussion over a subject which had fallen into 
oblivion 

Endothelioma A place in modern classifica 
tion is given to a family of tumors that of the 
endothehomata which were not previously 
noted and this innovation has led to much 
debate To some authors such as Lectne 
Masson Ribbert these tumors do not seem to 
form an oncological entity to others such as 
Dclbct thev only represent metastases from 
primary gland tumors I hav e no time to enter 
into the merits of this question but as the 
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re ult of m\ clinical experience I feci bound processes of bone more particular^ o teo 
to sax that such a distinction is actuallj con m> ehtis 

lirmed b\ facts certainlx as regards that Rut is Ewings tumor a primarj tumor’ 
endothelioma which Lwing has defined b\ the This seems to me at present the more impor 
name of diffuse endothelioma or endothelial tant question and most difficult to settle It 
m\ eloma extreme sensitix eness to the \ raj would 

It is till a matter for discussion whether make one regard it as a secondary tumor for 
this tumor 1 formed as Ewin e beliexes from it is known that the metasta es of a bone 
the perivascular endothelium or from endo tumor h ave a similar sensitiveness In one 

thclial cells of bone marrow or whether as case in m\ series neoplastic foci appeann 
Kolodnx and more recenth Oberling ha\ e first in one tibia and then in the other and in 
asserted it arises from the reticulo endothelial the femur preceded shortlv the appearance of 
sv tern whether it belongs to the neoplastic a tumor which occupied the posterior medias 
disease or whether it ought to be included tinum and which showed the same sen itixe 
under those diseases which are now called pre ness to \ rajs as did the bone foci Thi 
tumoral or paratumoral but what is bejond roused mj suspicion that these foci were onlj 
dispute is that the endothelial mj eloma has metastases from a primarj tumor situated m 
its own peculiar characteristic that is to sav the mediastinum 

clinical radiological and structural pecuhan Secondary tumors Therefore I believe that 
tie which enable it to be distinguished from it is not improbable that we shall be better 
other tumors and from non neoplastic dis informed about the origin of endotheho 
eases of bone \n\one who has observed even mj eloma when we have gathered more inlor 
one of these cases can have no doubt on the mation about the frequencj and the wajso 
matter ind cannot fail to recognize that this distribution and of evolution of secondarj 
discoxerv has thrown new light on the obscure tumors It has long been known that gan 
pathologj of b me tumors h rom the moment tumors more especiallj the mammarj ) 
that the theoretical existence of this form of roid prostate and suprarenal frequentl) 
tumor was announced there have been pub metastases in bone Rut that there exi 
lished an increi ing number of cases which carcinomatous and sarcomatous tumor ^ 
ha\ e confirmed the fact of its existence while bone which have originated from ' ,b . 
observations multiph showing the diagnostic blastomata which cannot be diagnose 
errors due to the verj close re emblance be call} is a more recent discoverj w . 
tw een endothelioma and certain inflammatorj dailj gaining wider acceptance i iss 
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w is dealt with at length by Prof Alessandn 
in your Congress of 19 6 In his recent report 
to the American Orthopedic Association 
Colev expresses surprise that in m\ statistic 
there is such a striking number of secondary 
tumors but the reason is that mv experience 
with manj cases has taught me to classify as 
secondary tumors those localized and diffuse 
lesions of bone the nature of which remained 
uncertain onfy because the primary tumor 
was not to be found on clinical examination 
hut was discovered at the postmortem ex 
animation 

In other words the idea that our concep 
lion of secondary neoplasms must be w ulened 
is one which is daify gaining ground Thus 
alone can one explain phenomena which other 
w iso seem inexplicable and thus v\ e may per 
haps one day make clear the reasons for the 
structural relationship which exists between 
certain neoplastic bone syndromes and others 
which hitherto have been considered as in 
flammatory or as dystrophic and which per 
haps we ought to accustom ourselves to class 
as pretumoral or paratumoral 

TREATMENT 

And now one word as to treatment 

I have had no experience with radium and 
a v er> limited one w ith Coley s toxins I hav c 
used radiotherapy in association with surgical 
treatment and also hav c utilized it as the onfy 
method in dealing with inoperable tumors I 
hav e observ ed the great v alue of radiation for 
the relief of pain especially in diffuse sar 
comata I have noted the extreme sensitive 
ness of soft sarcomata more especially the 
cndotheliomata for which a few doses suffice 
to clear away all external evidence of the 
tumor But this disappearance is onfy tempo 
r arj Indeed I have gained the impression 
that in some cases radiation hastened the 
formation of metastases Perhaps in view of 
their great sensitiveness to \ rays these 
tumors could be cured if thc> were treated 
ear fy with intensive doses and a wide field of 
exposure 

In osteogenic sarcoma I hav e had some rare 
successes with tumors of the fibromatous type 
but no cure with the periosteal subperiosteal 
°r teleangectatic 


I have had no experience of radiotherapy in 
giant cell tumors which I haxe preferred to 
treat up till now by surgery in the form of 
curettage or excision 

In regird to these latter tumors I may sav 
that I al o have observed with what relative, 
frequency relapse occurs after curettage and 
how though rarely they may produce metas 
tases \\ hat kolodny has said in this connec 
tion is certainly true namely that these tu 
mors are benign in the oncological sense of the 
word but clinically they may offer very sen 
ous problems to the surgeon Possibly surgi 
cal trcitment is not the best method of ban 
dling these tumors the tissues of which are so 
ensitive to mechanical stimuli It seems 
logical as proposed by Tyying to treat them in 
the future with radiation alone 

Surgical intervention is still our sheet an 
chor in the treatment of osteogenic tumors 
The few successes which my statistics show 
represent cases treated with amputation or 
di articulation As I have no means of judg 
ing how much radiation immediately after the 
amputation contributed to the success I can 
not giv e definite reasons for the results 1 hey 
are evidently influenced by anatomical bio 
logical and ev en accidental conditions which 
escape us Still it is logical to suppose that an 
early intcrv ention will be more successful than 
a late one but early treatment is rarefy prac 
ticable In most cases the tumor is rcco to 
mzed as such onfy vyhen it is fully developed 
or if it is recognized early the patient very 
often refuses amputation 

No patient hesitates to undergo resection 
of the stomach or intestines on the mere sup 
position of a cancer but one must work hard 
to convince a patient with extensive osteo 
sarcoma of the necessity of an amputation 

Uncertainty in the diagnosis hesitation on 
the part of the patient reluctance of the sur 
geon to undertake a mutilating operation 
inevitable and almost always useless attempts 
to cure by means of conservative measures 
cause us to lose precious time and take from 
the radical operation most of its chances of 
success 

The results of the treatment of bone sar 
coma are certainly discouraging In our pres 
ent state of knowledge our own means of 
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impr»un h them is b) making better use of the 
means at our disposal 

It is much to be hoped that X ia\ therapy 
has not vet exhausted its resources in the 
treatment of bone sarcoma \s for operatic c 
treatment not much can be expected from 
the perfecting of technique its efhciencj will 
increase tep b\ step as we learn to discover 
the hr t manifestations of tumors and to oper 
ate without dclav 

I hope >ou will excuse me for having merel> 
touched on a tew points in the complex subject 
which I cho c but in order to saj much more 
I should have had to abuse vour kindness too 
much 

I hill hive attuned the end I de ired it I 
hive succeeded m Iran* \our attention on 


a problem of great scientific and practical 
interest 

Certainlv in the stud\ of tumors wehaie 
reached the dead point which we can pa 
onlv on the (lav when we shall be better in 
formed about their intimate nature By what 
routes wc shall reach the disco\er\ of the 
causes of tumors it is impossible to fore ei 
but one thing is certain and that is that thi 
discovery neither will be the fruit of chance 
nor will it be a miracle but it will be the 
logical conclusion and reward of hard work 
and intensive research 

Let us thcretore be in pired b\ the et 
ample of John R Murphv and follow tena 
ciouslj the road which shall lead us to the 
desired goal 
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O NL of our purposes in offering this* 
short communiCTtion to the Clirn 
cal Congress of the American Col 
ltge of Surgeons is to remove the reproach ol 
having the name of one of us included m the 
now considerable literature on the subject ot 
chordoma against a still unpublished obser 
nation The ease which vve have to report 
first is included m the bibhographv attached 
to the paper on Chordoma published in tin 
January 19 6 number of Hie Journal of 
Patholog\ and Bacicnolog\ bv 1 rolessor 
Matthew J Stewart (Leeds) and Dr J I 
Morin (Quebec) It appears there as an un 
published observation against the names oi 
^ \oungandR Muir I he specimens were 
shown b\ Professor Muir at a meeting of the 
Pathological Society of Great Britain and Ire 
land January 19 

In publishing now a full record of the ease 
we arc able to record its later historv and to 
describe the condition when a somewhat late 
recurrence called for further operativ e inter 
\ ention 

We take the opportunity of including along 
with the report of the earlier case the account 
of a second with which we have had to deal 
more recently which has the additional 
interest that the region of the spine involved 
namely the dorsal spine has not hitherto 
been found to be the seat of chordoma at 
least we have been able to find in the litera 
ture no record of a similar case 
This second case has been included already 
m a paper by Dr D T Capped of the 
pathological department of the University of 
Glasgow to be published in The Journal of 
Pathology and Bactcrtologx for October 19 8 
along with accounts of two other cases of 
chordoma affecting the vertebral column 
namely of the cervical spine We report the 
P led b r th a 1 c k e* f 


first ol these cases here indcpendentlv but wc 
tie ire to acknowledge our indebtedness to 
Dr ( appell for the description of the histo 
logical findings and for his interest in the case 

In choosing the v enue for our contribution 
we hive been influenced by the fact that 
\mencan surgical literature though it con 
tains several ol the earlier examples of the 
condition is singularly lackin & in recent 
records of chordoma 

C vsr 01 MVLIGNVNT CHORDOMA OF Tlir SACRO 
COCCVCEVL RFGION 

N ( 1 male aged 49} cars was admitted to the 

\\ tstern Infirnnrv Glasgow on Alav 11 10 4 with 
1 very hrge tumor bulging from his sacral region 
He w is sent m bv Dr John Miller of Greenock 
from whose letter the following may be quoted 

1 hi condition extends over several vears and an 
opirition was performed initially when thi report 
stated that ti sue removed was inflammatorv The 
tumor rapidly grew and 6 months ago it was cer 
tainlv the size of an adult s head Prolonged \ rav 
appheations have reduced it to its present size 
When it was seen 6 months tf£o I inserted an explor 
ing needle with a resulting haemorrhage which lasted 
for several days The tumor at the time was very 
soft suggesting fluctuation With its decrease in 
size it has become very hard My view is that the 
condition is a sarcoma 

The particulars given b\ Dr Miller may be 
amplified Inquiry elicited the fact that o years 
before at the age of 29 years the man fell heavily on 
hi buttocks It was not however until 19 o 
when he was 45 years of age that anything out of 
the normal was noticed About that time that is 
4 years before admission pain of a dull type began 
to be experienced in the sacral region and within 
6 months of the first appearance of the pain the 
onset of a swelling was observed This swelling grew 
with some rapidity until it reached the size of a 
cocoanut Some months afterward in the Greenock 
Infirmary the tumor was incised and material 
was removed for histological examination This 
examination made bv a Clinical I esearch Institute 
resulted in a report that the tissue was of an inflam 
matory nature Only a portion of the tumor was 
( II g fS g PI Oct l>e 9 S 
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r m I an 1 th g owth of the mas continued 
t i lily to in rt Later under the influence of 
p olong d \ av tr atment consid able retro 
fir ssion of th tumor is sa d to Jm taken place 
n 1 a indi ated in Dr M 11 r s letter the tumor 
\ s xplorcd i ith the re ult that alarming hremor 
ring to k place hich contmu d for some da>s 
tgain th c foliov dac rtain iiminution in s ze 
la hi g f om th soft almost fluctuant con 
si t to n onsidcrabK h rder The cxplora 
t rv | cture was am d out in November 19 3 
in I \ ra t catm nt \as r sumed after ard in the 
( 1 10 k Infirma v v ith som further diminution 

in siz 



I 4 1 1 t ph f am t si I gu e 3 

( rt) 


Condit 0 1 ladntssto I the FI ester hfna \ 
Cl g d vi \f \ iq j The tumor h ch as fully 
the si of a child head was situat d in the sacral 
region bulging more to the left tha to the n ht 
It as \cry little movable on th sacrum and the 
skin 0 er its surface \ as somewhat dos Iy attached 
to it \t one spot there was a deep dimple ilm st 
suggesting in appearance a d site the po t an I 
dimple of congenital origin The dimpl ho cv r 
rep sented the result of the j unct rc h ch had 
been made b> the exploring nc dl 6 m th before 
(Tig 1 insert) 

ihe tumor was hard throughout though varying 
in degree of hard ess at d fferent j faces Th re as 
no suggestion of fluctuation at any plac \p ft 
from the bulk of th tumor md the inco ven nee 
directly traceable to this there v er no marled 
symptoms of any kind b jond occas nal sight 
pains down both lower 1 mbs an! an indefi dc 
s nsation of ineffective d hrcation Kectal tam n 
tion howed that th tumor bulg d also int th 
pel ic cavity and that it h d a clos rehtion th 
the all of the lo r rectum U no point ho r 

y as there any indication of actual 1 oh me t of 
th reel 1 all in the g th a d th palj ati g 
f nger seemed to b able to mo\ the m cosa fr'ei 
upon the mass of the tumor outs 1 it fh manh 4 
mark d varico veins 1 both I gs and the scar 
of old varicose ulcers on th 1 ft I g 

\ rayexauvtalt n of the tumor and of th lumbo- 
sacral spine at thi time v s som hat in on 
clusne The lower end of the sa rum v a not a \ 
d stingui hablc from the tumor The 0 tl n ol t 
cocc>x was quite i definite It v a thought in 
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Ti s Showing the stroma between e\cnl adjacent 
alveoli the margins of which are ccn The bio d e 1 
have rather thin wall and the conne live ti uc 1 intil 
trated by round cell and 1 y j hagocy tes containing al 
tered blood pigment The peripheral cells in the alveoli a c 
v ell pre erved and are seen to form long strand with an 
irregularly radiate arrangement (Case i ) 

there was some irregular bone formation tn the reg 
ion of the second and third lumbar vertebra par 
ticuhrly the lower aspect of the second lumbir 
Operation June 6 IQ24 A long slightly curved 
incision was made across the surface of the tumor 
with the convexity of the curve upward— a segment 
of the overhang shin being removed subsequently 
along with the tumor By careful and laborious 
dissection the tumor was freed from shin from the 
levator am muscle andcoccygcus and in front with 
considerable difficulty from the wall of the lower 
rectum So closely was it attached to the wall of 
the rectum that a portion of the latter seemed to be 
endangered Above it was not found possible to 
separate the tumor cleanly from the coccyx or lower 
end of the sacrum which had to be cut across with 
bone forceps coccyx was almost entirely destroved 
and tip of the sacrum was tahen away with 
the tumor mass After removal of the tumor the 
lower rectum bulged into the space left and it had 
to be supported by plastic suture of levator am 
muscles and fascia so as to endeavor to form a 
secure pelvic floor The wound was closed in livers 
provision being made for drainage 
Immediate after course In spite of the somewhat 
extensive operation and the large wound which 
could be closed only in part healing took place 
practically per prtmam There was very little 
difficulty with the bladder or bowels and the patient 
"as dismissed from hospital a month after operation 
apparently well There was no sign of tumor and 
except for a subjective sensation of weakness in 
expulsive power at defecation due to the weakened 
pelvic floor the man seemed little the worse for 
"hat had been done 



li 1 Magn of tl e larger alveoli \\h ch have been 
tain d t > ho v mucin It will be noted that the strand 
ft mo ell are eparated by ary in" amounts of inter 
llul mucoid matr \ which in place form large 
mi e in which tumor cell have di appeared and that 
tie troma has here un le gone hyaline degeneration 
ita e ) 

I at r course The man reported himself at inter 
vals during the following years up to January 5 
192 during which period — two and a half years— 
there was no sign of recurrence At each visit the 
min looked well and expressed himself as feeling 
well Trom Januarv 1927 until April 1928 he 
failed to report but on the second of these dates he 
presented himself again with unmistakable evidence 



vacu lated tumor cells with a moderate amount of inter 
cellular matrix (Case ) 
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I 1 Ih t in nh hi I h ntv t m 
I th j f h I Th a R me t of th 

HI 1 t t e ml I t tig (L ) 



I o Th t m o phof ml Icldt th t ho 

I RU 8 t d t h m c Th Jul h t 
f the g th i ill ee d th d ■atio f th 

m t nd ch II 1 ht ut (C ) X 


f en 1 timor growth in the region f th 
rig il lti 

H gi th sto \ that he In I felt nothing rong 
until Mat or l 4 month afte hi last pre ous 
n dpr t all j i ars alter h s operation \t 
th tim h t cam cons us of omc swelling 
b ut th it f th igiml tu nor hut it \ as not 
unt 1 4 or s m nths late that the s lling b came 

at H m irk 1 It did n t troubl him much at first 

I on i a slight dull a h Later ho \ r pain 
b am m r p ono n 1 as occ onalh sha p in 
h a t r and radiat d up into th back, but not 

I i it tin I gs For a time he va troubl d th 



I J | il I n rplhwglg 

1 1 \ 1(1 II t lti t fth f Id tt ) 

X? 


diarrhoea but this pa sed off and \ as replaced bv 
incr as ngdiffculty mobta ning a satisfactory hoi I 
mov m nt unless after the use of laxative m dicin 
Liquid paraffin medical on proved quite off t v n 
ov rooming the di/Tcufty hichsc medtobe/argh 
a mechanical one II som time f It sick b t did 
not vomit A fev months before h p setedhm 
s If in April iqzS he began to have troubl with 
micturition —chiefly delay in initiating d in 
compfetin the act — but th w re no frequ cv 
and no pain associated vithit \\ hdc the tumor was 
the s at of pain when he mov d about h h d no 
pain in h s legs nor had th re b en an\ s veil g 
of the latter 

Co dttion it t i c of re ah iss o to fosp t ’ o 
l/av j ig 8 U the t m of his rcadmi sol to 
hospital there as an ob nous tumor in the 1 
sacral r gion estimat d roughs as about th siz of 
a large g ape fruit Itwa of somewhat o oid hap* 
Th skin could be mo d v r it but the tum r 
\as closely attached on t deep aspect It as firm 
and non fluctuant and a numb r of m rkedly 
cngorgtd veins course I over ts surface The scar 
of the pre us operation was situated o er th 
lo cr medial pol of the tumor and at ne spot 
about the middl of the scar th skin as r dd ned 
ugg sti g the approach of tumo grin th to ard th 
surfac At th spot th tumor felt a I ttle soft r 


than iJ tv h (Pig i) . ■ 

Rectal examination showed th t the mas bulges 
considerably int the pvlvi as the o ginal tum 
had done It c uld b f It comp cssing an 1 st etch 
ing the rectal vail \ hich snotr a lily mo ed 
it by the palpating f nge Th mucosa nowe 
v s intact a d c ul I b mov do t it 
Op rati i May Jg S By rea on of th close 
incorporation of the tumor with the nu ular fl 
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of the pelvis and its close relation to the lower 
rectum as well as its apparent contmuitv with the 
lower sacrum this operation was difficult and 
laborious 

The superficial part of the tumor was first of all 
cleared from the overling shin a part of the old 
scar being removed with the tumor The deeper part 
of the tumor had to be separated verj carcfuilv from 
the rectal wall butthiswassuccessfullv accomplish!, d 
without opening into the lumen of the bowel < r 
apparentlj damaging its wall \t the upper put 
of the tumor it was found to be continuous with thi 
sacrum which was invaded bv tumor growth \» 
endeavor was made to get bevond the growth b\ 
removal with it of a further portion of the sacrum 
but m the process the tumor was unavoidabh 
opened into \er> thorough scraping aw av of th 
invading tumor tissue and of the obviouslv lm id d 
bone was carried out but it could not be said with 
confidence that complete removal was sati factoril 
effected Accordinglj after the pelvic floor had lx » 
reconstituted and the wound had been for thi m 1 
part closed the area under suspicion was sur 
rounded by a barrage of radium introduce 1 in i 
ring of tubes which enclosed the lower segm nt of 
the remaining sacrum These radium tub s wtr 
left in sttti for 36 hours 

1 fler course The immediate healing of thi wound 
was uneventful as before though probablv as the 
result of the radium the extreme upper tnl of th 
wound was a little slow in closing I here was never 
however more than a little thin scrou discharge 
The parts ultimatel} cicatrized firmlv and thi man 
was dismissed from hospital on Juh 7 1 6 

weeks after the operation with thi wound com 
pletelj healed He seemed well and was fr e from 
pain His onlv discomfort was a feeling of futihl\ < r 
ineffectiveness when he strained in the effort t > 
pass urine or to defalcate This was due to the in 
evitable weakening of the pelvic floor as the result 
of the two operations B> the use of simple laxa 
tives however quite good evacuations of the 
bowels could be obtained without much trouble 
So far as urination was concerned the man had 
gradual!} acquired with practice fair facilitv in 
cmpt>ing his bladder b> the avoidance of an\ 
effort at straining It is too soon >ct to attempt to 
form an opinion as to the further prognosis in the 
case Examined before his dismissal from hospital 
no sign could be made out of an} fresh growth either 
externally or palpable from the rectum 

Pathology of the tumor Sections both of the 
pnmat} tumor and of the recurrent tumor were 
found to conform gcnerall} with the histological 
characters of a typical chordoma to which reference 
will be made later Particular!} it was found that 
the tcndenc} of the cells of the alveolar masses to 
mucoid degeneration was well marked abundance of 
mucin droplets being present both intracellularl} 
and between the cells t 

There was extensive h} aline degeneration of the 
supporting fibrous stroma and areas of hrmorrhage 


were present throughout the tumor in considerable 
number Manv of these areas were of some size 
cspeciall} in the center of the larger lobules The 
photograph of the patient and the water color 
drawing of a mesial section of the primar} tumor 
iHgs 7, insert and 4) illustrate ver} well both 
the areas of hemorrhage and the degenerated 
stroma 

l/nt log\ (Dr Capped) \\ e are indebted to Dr 
D I tapp 11 for the following detailed description 
oi the histological findings both in the primar} turn 
or a id in the material from the second operation 
I>r Capped s report is embodied herewith (Figs 

6 ind 7) 

1 nmarv Tumor The tumor exhibits a frankl} 
jlv olar structure with widespread mucoid degener 
ltmn of the cells The growth is surrounded b} a 
dinst fibrous tissue capsule which in man} places is 
111 a ondition of hv aline degeneration 

Thi stroma which separates the alveoli of tumor 
ills carries fairlv numerous blood vessels often 
with rather thin walls so that haemorrhage into the 
k generate parts of the tumor is common Numer 
ou l\mphoi}tis and phagoc} tes containing altered 
bl lod pigment are present in the stroma which is 
Iten virv hvalinc 

The tumor cells are best preserved at the 
dviolir margins but are found to exhibit extreme 
pol\ morphism in different parts of the growth 
Hurt are areas of small pol}gonal cells with rather 
imptv c}topIasm and round or oval nuclei 

\t an carl} stage these cells begin to produce a 
mucinous secretion which at first accumulates 
within the cells producing a vacuolated appearance 
T his secretion is generallv poured out into the inter 
cellular spaces and leads to the characteristic 
s paration of the tumor cells into irregular trabe 
cuke which tend to assume an irregularl} radiate 
arrangement The mucoid secretion accumulates 
toward the center of the nodule of tumor cells and 
leads cvcntuall} to the formation of large masses 
of mucoid material in which the surviving cells are 
situated only at the penpherv Into such masses 
hxmorrhagi often occurs The secretion does not 
ilwavs escape reidil} from the cells but accumu 
latcs within the c}toplasm producing large vacuo 
lated cells — the so called ph}saliphorous cells 
Man} of these cells exhibit nuclear h}pcrchroma 
tism and in places multinucleated s}nc\tial giant 
cells are formed The nuclei of the tumor cells are 
often markcdl} vacuolated and actual ph}sah 
phorous nuclei are readily found 

In the material from the second operation the 
tumor presents a structure almost identical with 
that removed previousl} but irregulant} m size 
and shape of the cells is rather more pronounced 
and multinucleated s}ncytial giant cells with 
h}perchromatic nuclei are more abundant 

The stroma in the more recent material is often 
overrun with pol}morphonuclears but this is prob 
ablj attributable to the influence of necrosis and 
degeneration 
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CASE OF CHORDOMA OF THE DorSAL SPINE 

A D a male aged 55 \ears was admitted to the 
Western Infirmary Glasgow on September 1 
1927 under the care of Dr R Barela} Ness His 
complaint was of loss of power in the lov er limbs 
which had developed graduall} during the 9 months 
immediatel} preceding 

History The first s>mptom observed was that 
the 1 gs got casil} tired the right being more affected 
than the left from the very beginning Soon after 
the onset there was found to be some d fficulty in 
co ordination He staggered and swayed m walking 
Along with the development ol this in co ordination 
he had pain and a sense of constriction around the 
lower part of the chest This however had largely 
passed off before his admi sion to hospital For 
3 weeks before his admission patient had been 
confined to bed almost altogether When occa 
sionall} he did get up he had the sensation of 
walking on velvet Subjectively he felt his legs and 
feet cold and numb from the knees dov n His 
pre nous health had been good and hss famil} hist 
ory presented no point of special interest 

Summary of co dition uhtle under investigation in 
medical uard The patient was a fairl} well dev el 
oped man of rather spare habit He had a slight 
degree of scoliosis to the right m the lower thoracic 
region There w as no ev idence of impaired function 
of the cranial nerves or of anv of the nerves of the 
upper limbs The abdominal relieves were absent 
There was at first no incontinence of bladder or 
bowels but there was some delay in micturition 
Later there was for a considerable period definite 
lack of control of the bladder (which continued for 
a time even after his operation) There was no pain 
in the lower limbs during his residence in hospital 

Loss of power in the lower limbs \ as verj marked 
especialh in the right It involved the whole limb 
from the hip dov nward He was quite unable to 
stand alone There was no tremor and at first the 
knee and a kl jerks were not exaggerated Later 
thev became much exaggerated There was a 
posit vc Babinski sign on both sides from the time 
of admission and ankl clonus could be el cited on 
the left side but not on the right 

Subjcctnelv both legs and feet f It numb and 
there was defective sensibility for temperature and 
touch reaching as high as the nipple line on both 
sides The muscle joint sense was unimpaired 

The Was ermann test both blood and cerebro 
spinal fluid was negative and lumbar puncture 
> leldcd at first a clear cerebrospinal fluid of normal 
character at a pressure of 100 mill meters of water 
The pressure response was normal but there was a 
slight increase on coughing 

\ ray ex mutation of the spine revealed a 
definite abnormality of the fifth and sixth dorsal 
vertebra the intervening disc being apparent!} de 
stro}ed and merged in an ill defined mass which in 
volved both the contiguous vertebral bodies The 
discs above and below these vertebra were thinned 


Fit tie progress uhle n medical uard Dune? 
the 3 months he remained in the medical ward ht$ 
condition got steadily worse Spasm of the lover 
limbs became a very marked and distressi g feature 
Bed sores formed over the sacrum over the tro- 
chanters and elsev here on the slightest ptovo 
tion These sores healed onl> with great diffculty 
and very slowly The} readd> broke down again 
A later examination of the cerebrospinal fluid gave 
evidence of definite spinal block 

Transfe red to a su gtcal ua d on December 14 
iq 7 with a diagnosis of compression paraplegia 
due to tumor growth the mans condition had 
become much v orse Bladder and bowel control 
were largely lost and spasm of the lower limbs was a 
very marked feature of the condition Spasmodc 
flexion and contracture were well developed and 
the spasm of the adductors of the thighs was par 
ticularly pronounced The sores over the sacrum 
and trochanters were barely healed and broke 
dou n afresh v cry readily 
Operation December 7 iq / The operation was 
carried out without an} general anaesthetic novo- 
cain anaesthesia being emplov ed The surface tissues 
for some little waj above the region of operation 
were first of all infiltrated and thereafter the nerve 


roots for several segments above were blocked 
The result was satisfactory the man experiencing 
no pain during the operation 

The spinal column was exposed in the usual 
manner and the spinous processes and lami x v ere 
removed from the third to the sixth dorsal vertebr* 
inclusive The cord was found compressed and 
flattened to the left anterior aspect of the spinal 
canal bv a tumor entirely extratheca! mvol ing 
the bod es of the fourth fifth a d sixth doreal 
vertebra At this level the cord showed no pulsa 
tion The tumor was of a soft crumbling character 
It seemed to have originated from the bod es of the 
vertebra and to have spread into and partially 
destroyed the corresponding lamina; 

As much as possible of the tumor v as removed 
and the cord relie ed of pr ssure began to pulsate 
again Complete removal of the tumor seemed lobe 
impracticable by reason of the extent and nature 01 
the involvement of the vertebral bodies It was 
recognized that the operation could probably only 
be of the nature of a decompression p ocedure The 

ound v as accordingly closed some vhat loosely m 
layers a dra nage tube being inserted at the lower 
end of the w ound and so fi cd there that its d ep 
end reached just down to the upper margin ot tn 
bony canal .. 

I ed ale after co se The operation was weu 
borne and the wound healed per primam id 
drainage tube proved to be hardly necessary 2 
was removed early 

The first notable result of the operation was inc 
recovery of bladder and bowel control withm a 

days \ery soon too the recurring spasms or 
lower limbs became less troublesome but l0 * a 
siderable time there was little differe ce otne 
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in the lower limbs either as regards sensibility or 
in respect of power The tendency to bed sore for 
mation continued to be a troublesome feature for 
some time and indeed for a good many weeks doubt 
was felt as to whether the man was not going to get 
steadily worse and die Ultimately however a 
definite impro\cment in his general condition took 
place and it was possible to get him out of bed for 
a time each day From this point he improved more 
rapidly and he was dismissed from hospital on 
April 13 1928 1 e 3 x/ months after his operation 
Later course This patient reported himself for 
examination 6 months after his operation when his 
general condition was found to be very good He 
still had a definite but much less marked contrac 
ture of the ham string group of muscles in both 
thighs and there was slight adductor spasm but 
the spastic condition of the limbs generally and 
more especially of the legs (below the knees) was 
very much improved The man could get about 
comfortably in a bath chair and was able to assist 
himself from bed to chair or from chair to bed 
standing on his feet and steadying himself by his 
arms He was able to take interest m his garden 
and he expressed himself as feeling well pleased with 
the result of his operation He had occasional 
difficulty with micturition and a tendency to con 
stipation but there was no incontinence either of 
bladder or of bowel In spite of his persisting 
disability the man was surprisingly cheerful 

Pathology of the tumor For the following descrip 
tion of the histological characters of the tumor we 
are indebted to Dr D T Capped 

Microscopically the tumor is composed of a 
very abundant matrix and fairly numerous cells 
which show a tendency to irregular nodular forma 
tion There is rather abundant hemorrhage in 
places in the mucoid matrix Around each cell the 
matrix appears to be condensed and the cells arc 
slightly shrunken thus presenting an appearance 
closely resembling cartilage (Fig 8) 

The tumor cells tend to be scattered irregularly 
throughout the matrix and do not exhibit the char 
actenstic arrangement of chordoma cells which 
generally form long strands with a tendency to a 
radial arrangement in the nodules the center of 
which is often purely mucoid The tumor cells are 
generally round or oval with a deeply staining 
nucleus a well defined nuclear structure and a 
single nucleolus and present all gradations from 
small cells with deeply staining cell bodies to large 
vacuolated masses of protoplasm the typical 
physaliphorous cells (Fig 10) Nuclear vacuola 
tion is not easily seen but can be found on careful 
search 

The inter cellular matrix is unusually abundant 
and gives the characteristic staining reaction for 
mucin with polychrome methylene blue and 
mucicarminc (Tig 9) 

The stroma is exceedingly scanty in the frag 
ments examined and the usual enveloping capsule 
of the growth has not been found but this is prob- 


ably attributable to the paucity of the material at 
disposal The stroma consists of little more than 
capillary vessels with thin walls poorly supported 
by connective tissue fibrils (Fig 8) Around some 
of the larger and thicker walled vessels there are 
areas of hyaline material which may represent 
altered mucoid matrix as it stains more bluish with 
the polychrome stain and reddish with van Gieson 
\round the groups of cells which form the poorly 
defined nodules previouslv described the condensed 
matrix stains reddish with van Gieson and pre 
sents a vague fibrillar structure this supports 
Peyrons idea that transitions between chordoma 
tous secretions and collagen occur 

The tumor cells are somewhat more numerous 
in relation to the fibrous septa and here they 
present an aspect more typical of chordomatous 
growths forming irregular strands which soon be 
come lost m the abundant matrix Even here how 
ever the cells exhibit the tendency to dissociation 
from one another which has been previously de 
scribed Fragments of bone from the lamince of the 
vertebra: were also examined after decalcification 
but only scanty traces of invasion by tumor cells 
were found 

It will be observed that Dr Capped when 
he wrote the above description was not so 
confident as he has since become of the 
diagnosis of chordoma in this case Wc have 
since discussed the case and the appearances 
with him and we have little doubt that he 
has nghtl> come to the conclusion that the 
tumor in this case must be classed as a 
chordoma 

It should be stated also that the sections 
have since been submitted to Professor 
Matthew J Stewart (Leeds) who is definitely 
of opinion that the tumor is undoubtedly of 
chordomatous ty pe 

The type of tumor with which alone it 
might have been confused w as a chondroma 
undergoing degeneration and it is true that 
certain features referred to m the abov e report 
at first suggested such a diagnosis to Dr 
Cappell but a more comprehensive view of 
the appearances would seem to negative such 
a diagnosis Dr Cappell draws attention also 
to the fact that chondromata of the vertebral 
column are themselv es exceedingly rare 

If the opinion of the surgeons who have 
seen the actual growth at operation and 
have been able to observe the naked eye 
characters of the tumor its consistence its 
v asculanty etc is of v alue in this connection 
we would hazard the opinion very definitely 
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for what it is worth that the tumor had little 
or nothing in appearance in common with a 
chondroma and we believe therefore that 
Dr Cappdl s diagnosis of chordoma on the 
basis of the histological findings may be 
accepted with confidence 

HISTORIC vt resum£ 

The development of our knowledge of 
tumors of notochordal origin has taken place 
within the last 30 years and more par 
ticularly since 19 2 when Professor Matthew 
J Stewart of Leeds reported the first case 
recognized in Britain In The Journal of 
Pathology and Baclcriolog\ vol xxv 1922 he 
gav e a full account of the case and also added 
an excellent historical summary of cases 
recorded in the literature up to that time 

From that time further cases have been 
reported in Britain and elsewhere with con 
siderable frequency so that 4 y ears later in a 
further paper already referred to Stewart 
and Morin w ere able to record a total number 
of 57 cases Dr D T Cappell in his paper 
also previously referred to to be published 
in the middle of October in The Journal of 
Pathology and Baclertolog\ brings the num 
ber of recorded cases including the three 
vertebral cases with which his paper special 
1> deals to a total of 80 This number of 
course includes the two referred to in our 
paper 

Professor Stewart s first case was that of a 
man aged 05 vears who was operated on by 
Sir Berkeley Moymhan in May 1910 The 
case is of particular interest in view of its 
resemblance to our first case The man had a 
tumor in the sacrococcygeal region which 
had been growing slowly for 8 years In 
general outline it was hemispherical measur 
mg 3 inches each way Moymhan seems to 
hav e remov ed it w ithout any special difficulty 

The tumor was examined by Professor 
Stewart at the time and the opinion was 
expressed that it was a peculiar type of car 
cinoma undergoing widespread colloid de 
generation It seemed to be well encapsuled 
Its true nature was not then appreciated 

Some 9 vears later however as Stewart 
states in his original paper he was led to 
review the case afresh as the result of being 


shown sections of a chordoma by Professor 
Peyron of Marseilles These sections en 
dently recalled to Professor Stewart s memory 
certain similar appearances in the tumor m 
question which he had examined 9 years 
before 

The patient was accordingly sought out 
and was visited in September 1920 le 10 
vears and 4 months after operation and was 
found to be still alive He was apparently in 
fairly good general health but he had both a 
local recurrence and secondary deposit 
These were (1) a small nodule about the 
size of a pea in the middle of the old sacro 
coccygeal scar (2) a lar B e sausage shaped 
mass in the region of the left buttock runmn 
downward and outward and measurin 12 
inches by inches (j) a mass 8 inches 
by 4 inches in the upper dorsal re ion over 
the nght scapula 

The mass in the left buttock had appeared 
5 or 6 vears after his operation and the 
tumor in the right scapular region years 
later The small local recurrence had not 
been noticed prev lously Pam was complained 
of along the course of the left great sciatic 
nerve and the tumors caused considerable 
discomfort by reason of their size Six 
months later a further tumor appeared in 
connection with the upper end of the left 
femur The man died in June 1921 a ed 
76 y ears 

It will be observed that m this case a tumor 
was known to have been present for 8 years 
before it came to operation and that the man 
lived for ti years afterward a total duration 
therefore of 19 y ears 

This illustrates very well the frequently 
very slow growth of tumors of this typ e 
which though they may be large and gen 
erally are definitely malignant m character 
do not as a rule lead to an early fatal is we 
either from their direct local effect or from 
metastases 

In the first of our two cases the fir t si n 
of the tumor was observed m 1920 s° tha * 
the duration is up to the present fully 0 

In his original paper Professor Stewart 
gave an excellent historical summary 
recorded observations up to that time 
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dealt with 6 cases of tumors believed to be of 
notochordal origin — 15 at the clivus Blumen 
bachu (dorsum selloi) and 9 in the sacro 
coccygeal region The following short outline 
is taken from his paper 
Luschka m 1856 described a soft lobulated 
jelly like mass protruding into the skull from 
the clivus and perforating the dura mater 
Virchow in 1857 gave what was perhaps the 
first good description of the condition He 
evidently thought that he was dealing with 
formations of a cartilaginous nature whose 
fundamental substance had undergone soften 
ing and whose parenchyma cells showed 
\ csicular degeneration He therefore applied 
the term ecchondrosis physahphora to the 
condition The site of origin was in the 
neighborhood of the spheno occipital sy n 
chondrosis 

H Mueller in 1858 w as the first to suggest 
that these tumors were of notochordal origin 
He demonstrated rests of notochordal 
tissue in the basilar cartilage of man and 
animals and showed that in the fetus the 
notochord reaches up to the sella turcica In 
the spheno occipital synchondrosis it remains 
as a small soft mass analogous to the nuclei 
pulposi of the intervertebral discs which are 
generally recognized as relics of chordal tissue 
Mueller also show ed that in the region of the 
future spheno occipital sy nchondrosis the 
notochord has a decided tendency to approach 
the superior surface of the basilar cartilage 

It seems that Ribbert who confirmed the 
observations of Mueller in 1894 was the first 
to suggest the name chordoma 

The first recorded cases of sacro coccygeal 
chordoma of definite clinical interest in man 
seem to have been those of Teldmann and 
Mazzia in 1910 

KOMENCLVTURE 

Stewart suggested that the small jelly like 
nodule having v ery limited pow ers of grow th 
which is met with occasionally arising from 
the middle of the clivus should be termed 
ecchordosisphy saliphora spheno occipitalis 
This type of tumor seldom gives rise to any 
large progressive formation and is met with 
usually only as a casual finding in the post 
mortem room It may be regarded rather as 


a simple notochordal protrusion than as a 
tumor 

Other less frequent tumors m the same 
situation having greater powers of growth 
and capable of producing definite symptoms 
and even of leading to death must lie regard 
ed as genuine neoplasms To a tumor of this 
type Stewart would apply the term malig 
nant spheno occipital chordoma 

For similar tumors springing from or related 
to the posterior extremity of the notochord 
and of the spinal column he suggested the 
term malignant sacro coccygeal chordoma 

Cappell now records three examples of a 
malignant chordoma spnngmg from other 
regions of the spine two from the cervical 
region and one (our second case) from the 
dorsal region In his paper Cappell refers 
also to a limited number of recent observa 
tions of the condition in other situations 

NAKED EYE CHARACTERS AND HISTOLOGY OF 
CHORDOMA 

The description given by Stewart of the 
naked ey e characters of the tumor in his first 
case and of its histology is so complete and 
corresponds so closely with what may be 
regarded as the typical findings in such 
tumors that we venture to summarize his 
description here 

NAKED EYE CHARACTERS (STEWART) 

The tumor is well encapsuled and is of 
rounded or lobulated outline On section the 
cut surface presents a lobulated appearance 
with dense fibrous tissue of varying width 
separating the lobules The latter show mucoid 
degeneration often of a very advanced char 
acter and the stroma in those regions is often 
the seat of marked hyaline degeneration 
The appearance presented may suggest very 
strongly that of a colloid carcinoma Where 
the mucoid change is less advanced the 
tumor tissue may be firm granular and 
opaque like a fairly cellular carcinoma 
Hemorrhages both old and recent and vary 
mg in size are present as a rule here and there 
through the substance Such appearances on 
the cut surface of a tumor of tins land are 
well illustrated in photograph and water color 
drawing from our first case (Tigs 3 and 4) 
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1IIST0L0G\ (STEWART) 

The tumor is alveolar m structure and 
shows a clean cut separation through the 
parench\ma and stroma the whole encap 
suled bv a lay er of dense fibrous tissue The 
aheolar masses vary greatly in si2e and 
while many of them especially the larger 
show ad\anccd mucoid degeneration others 
especially some of the smaller are richly 
cellular The stroma is m the form of strands 
of fibrous tissue of \ arming width much of it 
showing hyaline degeneration 
Parcnch\ ma There are all gradations from 
activ e cellular tissue to areasof extrememucoid 
change The cells in the former are distinctly 
epithelial set close together often without 
intercellular substance while in the latter 
the\ are broken up into little masses in the 
midst of the mucoid material Cellular out 
lines are often indistinct so that at first sight 
the mass ma) suggest a multinudeated syn 
cv tium filled with vacuoles and collections of 
mucoid material In the youngest most 
acti\ e looking areas the cell margins are more 
clearly made out the shape of the cells being 
irregularly poly gonal There is great \ anation 
in size the larger cells occurring chiefly in the 
richly cellular areas In regions where mucoid 
degeneration is advanced the cells are mostly 
small and shrunken and stain deeply 
The mucoid degeneration which is one of 
the most striking features of the tumor seems 
to begin at an early stage in the life history of 
the cell At first the droplets of the mucin are 
small and vttra cellular but they soon en 
large and lead to a high degree of cy toplasmic 
\acuolation The mucm escapes and collects 
mtercellularly The collections of mucin 
ultimately break up the tumor tissue first 
into cords then into little groups of shrunken 
tumor cells the whole appearance suggesting 
the character of the degenerating notochord 
m the nuclei pulposi of the interv ertebral 
discs Occasional!! a cell is ballooned out by 
a large amount of mucin as if the cell pos 
sessed an unusually strong cell membrane or 
a specially condensed peripheral zone of 
cytoplasm This is the fully de\ eloped 
ph\ sahphorous cell of Virchow 
T he nuclei of the tumor cells show great \ aria 
tion in size and considerable \ anation in 


shape The majority are o\al or spheroidal 
io to i six in diameter Others are polymor 
phous while in the most degenerate parts of 
the grow th they may be shrunken crenated 
and \ ery irregular in outline Nuclear stairan 
\anes in intensity Large round hyper 
chromatic nuclei 20 to 35/1 in diameter are 
fairly frequent chiefly in the more cellular 
less degenerate parts of the tumor where 
also multinudeated cells may be found Each 
nudeus contains one or two and sometimes 
three nucleoli Mitotic figures are few in 
number 

Widespread nuclear vacuolation is a stnk 
ing feature The vacuoles vary m size and 
number Single vacuoles may attain a lar e 
size as much as 20 to 54 and may lead to 
extreme distention of the nucleus There are 
generally sev eral v acuoles and there may be 
as many as 6 or 8 m a single nudeus Occa 
sionally a cell has been met with in which the 
nucleus was ballooned out by a single lar e 
vacuole filled with numerous droplets— an 
actual physahphorous nudeus Nudear 
vacuolation is most frequent in the more 
cellular parts and it is absent where mucoid 
degeneration is advanced 

The stroma is composed of fibrous tissue 
which in places shows advanced hyaline de 
generation Here and there are areas of 
extensive lymphocyte and plasma cell infil 
tration with varying numbers of polymorphs 
eosinophils and mast cells Blood vessels are 
fairly numerous and small recent hvmor 
rhages are frequent Some of the areas of 
hemorrhage are of larger size the blood hav 
ing broken through into the interior of the 
alveoli Former hemorrhages are indicated 
by collections of endothelial cells filled with 
yellowish brown pigment 

The hyaline change is best seen in those 
portions of the tumor in which mucoid de 
generation of the parenchyma is advanced 
At the periphery the tumor is enclo ea P) 
a dense fibrous capsule of varying thickne* 
Elastic fibers are present only in the outer 
layers of the capsule not in the walls of tne 
al\ eoh or elsewhere throughout the tumor 
In Stewart s case there was no evidence 0 
invasion of the vessels by the growth as 
been described by some observ ers 
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The following are Professor Stewarts 
general conclusions and except that a wider 
observation has shown that similar tumors 
may occur in sites additional to those specified 
by him in his original paper it may be said 
that these conclusions are now pretty gen 
erally accepted We quote them here in 
full 

1 * Chordoma is a tumor arising from 
relics of the notochord and is met with chiefly 
in the neighborhood of the spheno occipital 
synchondrosis and m the sacrococcygeal 
region 

2 Both simple and malignant forms 
occur the latter being much the more com 
mon Even the malignant varieties are 
usually of slow growth and long continued 
course especially those occurring in the 
sacro coccygeal region They tend to recur 
after removal and cause death chiefly by 
their local effect dissemination being quite 
exceptional 

3 Intracranial clivus tumors by virtue 
of their position are much more serious than 
sacto coccygeal their average duration from 
the first onset of symptoms being about two 
years as compared with nine years in the 
latter group 1 

4 The histological characters are dis 
tinctive The tumor is alveolar in structure 
and the parenchyma usually of epithelial 
tvpe is composed of cells which become the 
seat of mucoid degeneration at a very early 
stage of their development The mucoid 
change ultimately progresses to an extreme 
degree and is comparable to that seen in the 
nucleus pulposus of an intervertebral disc 
In malignant cases the nuclei show great 
variation in size and in depth of staining and 
nuclear vacuolation may be present 

THE NOTOCHORD \L ORIGIN OF 
CHORD OMATA 

The developmental relation between these 
tumors and the notochord has gained in 
recent y ears an increasing degree of support 
both on embryological grounds and by reason 
of the remarkable resemblances between the 
histological characters of the tumors and 


those of the notochord, or of such chordal 
rests as exist in the nuclei pulposi 

In his most recent paper on ' Chordoma of 
the Vertebral Column Cappell has an inter 
esting note on the dev elopment of the noto 
chord in certain of the low est v ertebrate forms 
and on some aberrations of this development 
which have been observed by different work 
ers He describes also and illustrates, the 
resemblances betw een the histological features 
in one of his cervical cases and the appear 
ances characteristic of the developing noto 
chord in Lepidosiren 

He points out that the notochord at an 
early stage of its development consists of a 
solid rod of epithelial cells extending from 
infundibulum to cauda in the embryo In 
the cytoplasm fluid vacuoles accumulate 
until the cell body becomes turgcscent this 
fluid inflation of the cell elements of the 
primitive skeleton being responsible for sup 
ply ing the firmness necessary for its function 
of support 

He describes how the notochord is sur 
rounded by a double sheath the outer portion 
which he terms the primary sheath consisting 
of flattened cells of as yet undetermined 
origin (doubtfully notochordal or mesoblastic) 
and within this a secondary sheath formed by a 
mucoid material which he believes to be se 
cretcd from the more superficially placed cells 
of the notochord This secondary sheath forms 
a layer of fairly uniform thickness around the 
central notochordal cells The more central 
cells retain their secretion within their cyto 
plasm and become in consequence distended 
enormously by globules of doubtful nature 

Cappell has found that these appearances 
in the different stages of the ontogeny of the 
notochord are xeproduced with striking fidel 
lty in the histological characters of one of 
his cervical cases To quote from his paper 

There are (in some places) solid areas of 
clearly demarcated epithelial cells such as are found 
in the notochord in the second stage of its develop 
ment Later the cells begin to differentiate the 
characteristic mucinous secretion of notochordal 
cells appears and actual physaliphorous cells are 
formed In other places the secretion is poured out 
freely into the intercellular spaces the cells become 
shrunken and the appearance of the notochord at a 
more advanced stage of development is reproduced 
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in an exaggerated degree Lastly just a when the 
notochord becomes enclosed in the centers of the 
inter ertebral discs to form the nuclei pulpos 
the c Its of the tumor become mod fied to form 
irregular avnev tial strands with many large \a uole*» 
of unknov n nature 

\s Cappell says 

The pri ence of very definite sheaths round the 
small st in asi elements of the tumor is a striking 
example of the reversion of tumor cells to a stage 
far back not onlv in the ontogenv of the individual 
but also in the phylogtny of the vertebrates 

Cappell figures a number of these appear 
ances in a series of photomicrographs and a 
critical examination of his illustrations con 
strain one to admit that thev go far to 
support the \ie\v that the histological resem 
blanceb of the minute histology of theparticular 
tumor under consideration to the histology of 
the de\ eloping notochord furnish strong pre 
sumptive evidence of a developmental rela 
tion between the two 

Cappell has a further interesting note 
regarding the manner m which chordal tissue 
maj develop into tumor formation He is 
clear that in his two cervical cases the tumor 
has originated tn the affected vertebral body 
or on its anterior or posterior aspect rather 
than in notochordal cells persisting in the 
intervertebral discs In this connection he 
recalls the fact that the anterior end of the 
notochord in man instead of being uniformly 
enclosed within the basal skull cartilage is in 
part infrabasal so that it lies immediately 
abov e the epithelial roof of the pharynx re 
entering the basal skull cartilage in front of 
this point This infrabasal part disappears 
earlier than the other portions of the noto 
chord and is present usually only between the 
1 millimeter and the 18 millimeter stages 
of the embryo That such a relationship of 


notochord to basal cartilages and pharynx 
is recognized as normal is borne out by the 
fact as Cappell points out that it is figured 
in standard works on embryology He believes 
that the establishment of such connections 
affords ground for su"gcstin„ a possible on«in 
for cases such as his first cervical one 
Dev elopmental abnormalities at lower lev el 
have been recorded by different writers Cap 
pell cites some of these observations such as 
those of Pev ron Dunet Linck andWarstadt 
showing the existence of chordal rests beneath 
the perichondrium of the sacral bones on the 
anterior or posterior surfaces of these — m the 
mesenchyme as small protrusions in the 
lumbar bodies of human fetuses as fine con 
necting strands between the successive nuclei 
pulposi passing throu e h the interverun 
vertebral bodies and even in the form ol 
small branches from these connecting strand 
passing tow ard the anterior or po tenor 
aspects of the vertebral bodies 

Finally Cappell has found in the lumbar 
region of a i millimeter embryo small 
strands of notochordal cells issuing from the 
central core connecting the notochordal 
masses in the interv ertebral discs and passin 
ventrally laterally and even dorsally He 
has not been able however to demonstrate 
that thev led to any foci of chordal tissue on 
the exterior of the v trtebric He fi e ures a sec 
tion of a lumbar v ertebra showing a protru 
sion of the sheath and cells of the centra* 
notochord passing laterally to become io t 
gradually among the cells of the developin 
cartilage and he suggests that suchobserva 
tions support the view that there exists not 
mally in this central thread of chordal tissue 
perforating or channeling all the vertebra 
bodies a sufficient basis from w hich notochor 
dal tumors in the v ertebral bodies may anse 
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VENOUS DILATATIONS AND OTHER INTRASPINAL VESSEL 
ALTERATIONS, INCLUDING TRUE ANGIOMATA, WITH 
SIGNS AND SYMPTOMS OF CORD COMPRESSION 


A Report or Four Cases With a Review or Tiir Liter yture 1 
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T HERE is a small group of alterations 
and malformations of spinal cord ves 
sels which gi\e rise to signs and s\mp 
toms of spinal cord compression This group 
includes the localized dilatations or aneunsmal 
formations of spinal cord \ essels and the true 
hxmangiomata which are with rare exception 
recognized only on the operating table or at 
postmortem examination They are more 
often diagnosed as spinal cord tumors since 
their clinical manifestations by \irtue of their 
focalizing character are not unlike those 
found in spinal cord compression Before the 
advent of manometnc tracings and intra 
spinal lipiodolographv such errors in diag 
nosis were obviously unavoidable since there 
were as jet no reliable diagnostic features for 
the correct identification of the vascular 
origin of such tumor like structures and since 
they provoked symptoms such as noted m 
various forms of intraspinal neoplasm 
It was in search of some helpful pathog 
no mo me signs in such \ oscular lesions that this 
study was undertaken The study was con 
ccrned mainly with the focal dilatations of 
spinal cord v eins and included an analysis of 
the clinical manifestations and anatomical 
findings m a large series of cases collected from 
the literature and an account of our own cases 
However while our own material as well as 
the majority of that recorded m the literature 
belongs to the group m which the vessel 
changes are in the nature of v enous dilatations 
we nevertheless have extended this survey to 
include all examples of tumor like vascular 
alteration neoplastic or non neoplastic in 
character T hus we have added to the rather 
large assembly of various types of allied con 
dttions such as arterial and arteriovenous 
aneurisms which differ from the former group 
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mainly in their anatomical features and the 
true haemangiomata with which the former 
two groups are often confused I hese will be 
discussed separately and for convenience of 
description under the following headings 
Group I venous dilatations Group II arte 
rial or arteriovenous aneurisms Group III 
ha.mangioma — (a) intramedullarv (b) extra 
medullary (pial) (c) extradural and (d) 
v crtcbral 

GPOUP I — -DIL VTATIONS OF SPINVL VEINS 

This is the largest group assembled The 
individual members present anatomical vana 
tions which are responsible for a correspond 
ing assortment of terms under which they are 
described I hus w e hav e a series of names 
such as pial hemorrhoids (Gaupp) cirsoid 
aneurisms of the spinal veins ("Raymond and 
Cestan) varicose dilatations of spinal veins 
(Jumcnti and Valensi) angioma venosum 
racemosum (Krause) and angiomata all of 
which however can justifiably be grouped 
together under the single term of dilatations 
(varicose) of the spinal veins 

The occurrence of this form of spinal vessel 
alteration is considered rare bv almost every 
one who has written on this subject How 
ever no such conclusion can be drawn from 
the meager material available m the litera 
turc The scarcity of material is in great 
measure due to a lack of opportunity for post 
mortem examination of well studied neuro 
logic material and abov e all to the mdiffer 
cncc of the pathologist to the examination of 
the intraspinal contents in non neurologic 
cases To obtain some conception as to the 
frequency with which dilatations tortuosities 
and other anomalies of pial veins of the spinal 
cord occur we must turn mainly to the work 

IM t s II p ( 1 \ w V k 



346 


SURGER\ G\lsECOLOG\ ATsD OBSTETriCS 


of Kad) i In a general studv of the a ascular 
supplj in a series of 2O cases of human spinal 
cords he found that dilatations and tortuosi 
ties of larger or smaller \ ems of the spinal cord 
are not uncommon In 8 patients \anous de 
grecs and sea eral t)pes ol \ arices of the spinal 
cord veins were noted La en in spinal cord 
m which the a eins pre ented a normal appear 
ance he frequentla noticed that the course of 
the a eins on the dorsal aspect of the cord aaas 
somewhat tortuous He therefore concluded 
that a careful studv of a larger series of cases 
would disclose aarious transitional forms aaith 
gradual change from the normal condition to 
the most marked grade of varicosities in 
which the venous trunks and their branches 
form a most bizarre network and are often so 
extensia c as to cover the surfaces of the spinal 
cord completela He also described changes m 
the pia arachnoid membranes directl) ov er the 
varices The membranes were thickened and 
had the appearance of an old inflammatorv 
lesion This led him to assume that at least 
in some in tances an inflammator> process 
might be respon lble for the development of 
varicosities of the spinal veins Unfortu 
natel) he wa unable to gia e ana clinical data 
in the individual cases studied and could 
throw no light on the character of his material 
bejond the fact that the varicosities of the 
veins of the spinal cord were found onl) in 
cases in the far adv anced a ears of life He al 0 
suggested the possibilitv that excessive mus 
cular activitv particular^ of the spinal 
muscles cau ed an ob traction to the tree cir 
culation in the spinal canal and was an im 
portant contributing factor in the production 
of varices on the surface of the pinal cord 
Kadvi described two t>pes of varices In 
one series of ca cs he found on the dorsal sur 
face of the cord large tortuous veins which 
resembled m their arrangement loop of small 
intestines The v e sels cov ered the spinal cord 
in sev eral lav ers the smaller branches show mg 
verj little ot this tortuositv and varicositv 
Such a picture in his opinion could be e\ 
plained onlv bv an interference with the free 
return of v enous blood from the pinal canal 
the obstruction being verv libel} caused b) 
excessive contraction of the muscles of the 
spinal column In another group the smaller 


vessels showed a high grade of tortuo it) and 
formed v entable pools while the larger v enous 
trunks were not enlarged and appeared nar 
rowed in contrast with the dilated smaller 
branches In such instances he found a dis 
tinct interruption between the ventral and 
dorsal v enous anastomoses 
It occurred to him that the narrowin (and 
possiblv complete obliteration) of the lar er 
trunks caused the formation of a collateral 
circulation in the smaller venous channel 
with the result that the latter because of the 
new burden became w idened elongated and 
tortuous In some instances he noted that 
root veins as large as the mun trunks became 
in some part of their course ver) narrow or 
completelv obliterated In these cases he be 
lieved that the dilatation of the smaller 
branches w as compensator) 

In a more recent anal) sis of the various 
views held as to the causative factors in the 
formations of phlebectasias varicosities and 
so called v enous angiomata Benda does not 
give definite conclusions He quote Rokit 
an*k) who stresses the mechanical hindrance 
to the blood flow as the all important factor 
Rokitanskv enumerated a number of anatom 
ical alterations which ma> bring about such 
an interference in circulation Amon c them 
arc pressure upon a v enous trunk b) a tumor 
obliteration of v enous channels unusual pos 
ture of the bod) causing a slowing down of the 
return blood flow oft repeated attacks of 
h) perTmias or inflammations in an organ and 
linallv inflammation of the veins themselves 
But he also recognized that the purel) me 
chamcal factors did not explain all the pbe 
nomena ob erved in such venou dilatations 
Some concomitant or pre existing alteration in 
the involved veins must be considered a an 
important additional factor Degenerative 
sclerotic or infl animator) change are con 
Mdered bv many as the probable predi po in 
condition which when acted upon bv a local 
or general circulatorv di turbance determines 

the focal and somewhat circumscribed venous 

dilatations The po sibihtv of a pre exi tin 
congenital weakness m the ve sel wall as a 
contnbutarv factor is di missed b) Benda as a 
conception unwarranted b) known facts 
Thus the present opinion does not v ar) grea ) 
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from the older -views expressed by Kadyi but 
it does coincide with the \iew held by Rohit 
ansky that by impairing normal return of 
\ cnous blood abnormal postures ha\ e an im 
port ant bearing on v cnous dilatations 

Benda makes another \ aluable contribution 
to the subject of \enous dilatation by offering 
a simple classification of such anomalous con 
ditions His classification brings order into 
the somewhat confusing terminology and 
above all makes the interrelationship between 
the several varieties more obvious He re 
duces the large assortment of venous anoma 
lous dilatations to three forms 

~ The phlcbcctasias which he describes as a 
form of diffuse widening of the lumen of the 
veins in which the shape of the dilated veins 
depends upon the type of vessels involved 
The widening of a large trunk will result in 
the cylindrical variety while widening of small 
branches giv cs rise to the so called cirsoid or 
plexiform v arietv 

2 The artcostltcs a form in which diffuse 
but irregular dilatations are characterized bv 
circumscribed ampullar or sac like forma 
tions Usually these are not associated with 
the first form of v enous alteration and may be 
regarded as a more advanced stage 

3 The cnous angiomata This is a type 
which is esscntiallv a circumscribed conglom 
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Tig Drawing showing the appearance of the dorsal 
surface of the cord Ca e : 


eration of dilated veins with individual 
alterations which may fall into either one of 
the two previous groups phlebectasias and 
varicosities The angiomata differ however 
from the two other forms by inducing second 
ary changes such as erosion or production of 
tissue alterations in the neighboring struc 
tures and so acquire the character of tumor 
formation Between these three forms how 
ever there are no distinct lines of demarca 
tion they are essentially transition stages of a 
similar process A complete or partial closure 
of a large venous trunk from whatever cause 
leads to stasis in the blood column with the 
formation of a collateral circulation and a re 
suiting venous dilatation In the larger ves 
sels which are adjacent to the obstructed 
venous stem the dilatation assumes a cyhn 
dncal form while dilatation of smaller vessels 
results in the plexiform or cirsoid formation 
It is the latter form which is most commonly 
seen in the pial vessels of the spinal cord 
Because of their localized character and be 
cause of their mechanical effect upon the 
spinal cord they may easily fall into the 
group of the so called venous angiomata 
It is quite obvious however that thev are 
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nothing more than circumscribed aggregations 
of dilated varicose \ eins and that the> are not 
neoplastic in origin 


PERSONAL CASES 

Case — \ C male ag d <(9 \ r \ s well 
unt 1 7 month p l r to hi admi s on to the ho 
pit 1 ( Apr 1 6 o 6) hen one mo nmg he awoke 
to find h m elf unable t novehisleg Heimpoved 
at h t but the e was a p gre s ve Io s of 

pow r n hi lo extr nities so th t he c uld no 
lo ger alk thout upp t Four months after 
the set in id t on to furthe I s of po e in the 
ext emit e th e d eloj ed diffi ult\ l urination 
los of u 1 p e nd a feeling of numbness of 
the d al surfa c f hi feet 

Ihejatenti in able to alk thout d Both 
lower xt cm t es e ma kedl\ paret th ght 

more than th l tt th a ight foot d op The 

musculature n th all cted 1 mbs tlabbj and 
trophied The ight knee je ks both nklcs j rk 
and th em te i efl e can ot be ell it d The 
abdominal efle es ar act e The e l a belt of 
h\p r Ige n tend gfr mthet elfth dorsal to the 
se o d lunb (Fig ) B Io th le I the e is 

mark d h palg a d the mohvpx the la \ hich 

i mo e pro un d on the left de \ b t v 
ease i mja id belo the anter o super o p nous 
pro e es The e is pe cu sion tend ne s o er the 

tenth d r al The lectr al t t gi n m 1 

re pon es Th man met l test re t no block 
ith an in t al p e u e of 90 mill meters a slight 
rise on coughing (3 o millimeters) age trrseo 
st aming (460 m ihmeter ) and still h ghe on jugu 


lar comp es ion (500 millimeters) The rises a e 
prompt and are follow ed bv an equally prompt fall 
in pre ure Se olo ic and other tests of blood and 
spinal flu d are negative The \ ra> e ami ation 
of the spine sho s no str king change The blood 
pressure in the r ght arm is 160 90 and in the left 
135 75 

While under observation there v as no mater al 
change in his condition On Ma> 96 he wa 
di charged ith the p ovi onal diagno 1 of extra 
medulla \ compres ion probably due to a neopl sm 
on the right anterolateral aspect of the co d at the 
level of the t elfth dorsal He was re admitted 
on September 30 iq 6 com pi ning of ncrea mg 
d ffi ultv in ur ation (he tanev and interrupt on 
of the stream) ma ked con t pation oedema of hi 
left leg and frequent t \1tch1ng n both Io er 
extremities 

Re ex uni nation at this time hoi ed that added 
to pre iou hnding the left kn e jerk a d the lo er 
abdom al reflexes ere ab ent \ th a loss of tou h 
sense belo the fi st lumbar The electn al te ts of 
the muscle ot the lo er limbs revealed a d m u 
tion to farad and an increase to g Iva c stimula 
tion The blood pre ure the right ar as 
1 19 76 and in the left 84 56 The mo ometnc tests 
evealed an mtial p essure of o millimeter 1 ith 
no mal es nd fall oncoughi g stra g a do 
jugular ompress on The e wa no xanthochromia 
The u me showed a faint trace of album n a d few 
hite blood co puscles 3 per cent pol> nuclea s 0 
pe cent hmph cytes and 7 pe cent mo ocjte 
•\t th s time a deg e atne proce in the spinal 
o d as con de ed as> the mo e p ob bie cha acter 




GLOBUS AND DOSHAA 


VENOUS DILATATIONS 


349 


of the lesion though a neoplasm was not entirely 
excluded 

The patient s incontinence was soon followed b\ 
signs of cystitis and pus was found in the urine 
His temperature rose to 103 degrees for about 10 
da\s gradually returning to normal On irrigation 
of the patient s bladder a fragment of thick nucoid 
material was recovered which the pathologist 
reported contained carcinomatous (>) tissue Iramc 
diatclv the possibility of malignancy with metasta 
sis to the spine was suspected although no primary 
focus could be found On November 1 the patient 
suddenlv had a convulsive seizure lost conscious 
ness and appeared to have a right central facial 
paresis The fundi showed angiosclerosis and a 
haemorrhage in the region of the left macula The 
patient s condition declined rapidly He passed 
into deep coma and died on the fifth dav after the 
cerebral accident without regaining consciousness 
[nalonucal findings Onlv a small portion of the 
cord could be removed It included the lower 
lumbar and the adjacent sacral segments On open 
ing the dural s ic there was found on the dorsal 
surface of the cord a fairlv circumscribed but verv 
prominent mass of convoluted tortuous pial veins 
Thcv were lntimatelv adherent to and apparentlv 
invaded the structure of the cord (Fig ) \ histo 

logical studv revealed alterations in the pial veins as 
well as in the vessels and the substance of the 
spinal cord The dorsal pial veins showed the most 
prominent alterations Thev were markedl> di 
fated and highly irregular in outline (Fig 3) This 
of course corresponds to the tortuosity of the ves 
sels already noted on gross inspection Some of 
the veins on the surface of the cord had an oval 



Fig S Secti n of the cord sho mg di integral on of its 
normal cell structure and the increase m gl 1 c tents 
I h tomicro raph X 2j ll er carbonate st n Case 1 



hij, 6 Section of the cord showing h>ahnized vessels 
Phot micro raph X^S hematoxylin eosin Case 1 


or round form others were flattened or crescentic 
m outline while still others were sacculated or so 
malformed as to engulf a neighboring vessel In 
addition to this gross variability in size and shape 
the vessels showed also striking changes in their 
coats The media was especially inyolved it y\as 
hypertrophied and consisted of many cross and 
oblique connective tissue fibers among yyhich 
there were seen many smooth muscle fibers The 
latter showed many focal quantitative variations 
often approaching an abundance seen in arteries 
The clastic fibers were al 0 quite numerous The 
ultima also showed mild alterations in the nature of 
diffused hvahmzation The endothelial lining how 
ever was intact consisting most commonly of a 
single layer of cells but occasionally where the 
vessel outline was deformed it gave the impression 
of pseudo stratified structure The adventitia 
showed no marked changes there was no mesoder 
mal reaction to suggest an inflammatory lesion 

The pial arteries showed no changes aside from a 
mild h\ ahnization of the intima 

The leptomenmges were distinctly thickened 
There was slight fibrosis and infiltration with 
macrophages fibroblasts and an occasional lym 
phocy te 

The substance of the cord showed extensive dis 
organization in both the white and gray matter 
Thi was due to the marked loss of parenchyma 
and also to an invasion by numerous distended 
vessel channels (Fig 4) Of the gray matter there 
are left only a few islands of nerve tissue with only 
a few nerve cells retaining their normal outline and 
structure The majority of the residual cells showed 
di integration sclerosis and some of them even 
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Ilf, i2 Drawing lllustratm an arteriovenous aneurism 
of the spinal cord (Elsberg case ) 


walls were seen within the substance of the cord 
The> were frequently surrounded by zones of fib 
rosis The walls of the arteries showed still more 
advanced degenerative changes (I lg 6) T here 
were frequently groups of four to six vessels sur 
rounded b\ an area of fibrosis having the appear 
ance of a vascular island 
The anatomical findings briefly restated were 
(1) marked varicose dilatation of the dorsal pial 
veins (2) extension of this venous dilatation into 
the vessels of the spinal cord (3) degenerative 
changes in the arteries and veins of the nature of 
moderate arteriosclerosis and phlebosclerosis (4) 
marked disorganization and disintegration of the 
spinal cord substance 

Several clinical features assume greater sig 
mlicance after the pathological process is 
clear I he rather sudden onset the progres 
si\e course and the terminal cerebral mam 
fcstations associated with con\ulsive seizures 
are evidence of a generalized vascular disease 
which affected also the spinal vessels 

C\sc M B a e ed 50 years except for an attack 
of influenza 5 years previously was well until May 
19 3 At that time while in bed he suddenly 
experienced a sensation of coldness and of pms and 
needles in his toes These sensorv disturbances 
continued and were soon followed by gradual loss of 
power in the right leg Shortly thereafter he 
developed obstinate constipation and somewhat 
later fxcal incontinence The condition remained 
unchanged for about years when following an 
appendectomy for a ruptured appendix he lo t 
control of the bladder and developed painful and 
recurring cramp like attacks m his right leg The 
numbness in that leg became verv marked so that 



IT 13 D anng sho nng location and type of lucman 
gioma Case 6 Table IV 

he would frequently burn himself because of failure 
to recognize the higher degrees of heat Three and a 
half veais after the onset of symptoms he entered 
the Mount Sinai Hospital 

There is motor weakness m both legs greater on 
the right There is a right foot drop I he deep re- 
flexes in the lower extremities are barely elicited 
even with reinforcement no Babinski and lower 
abdominal reflexes absent There is hypalgesia be 
low the first lumbar with partial analgesia on the 
right side The disturbance in temperature sense 
follows the same distribution vibratory sense is 
lost below the anterior superior spines postural 
sense is lo t in the toes The manometric test shows 
no subarachnoid block with an initial pressure of 180 
millimeters pressure on coughing 190 millimeters 
on straining 200 millimeters on jugular compression 
o millimeters The cerebrospinal fluid is cloudy 
it contains six cells per cubic millimeter Wasser 
mann test of blood and ccrebro pinal fluid is nega 
tive Lipiodol injection into the cisterna magna 
showed no block 

The patient s stav in the hospital was marked bv 
loss of hi right knee jerk the appearance of a bi 
lateral Babinski sign hy peractiv ltv of the ankle jerks 
and the appearance now of hypalgesia from the 
first to the third lumbar greater on the right bi 
lateral analgesia below the second lumbar with 
normal sensation retained in the third to fifth sac 
ral (I lg 7) The legs became spastic Electric 
tests gave normal responses The picture was con 
sidered as that of an extramedullary neoplasm 
affecting mainly the roots of the cauda equina 
An exploratory lamincctomv was performed by 
Dr Elsberg When the dura was opened and 
traction put on it there was active bleeding from 
the dura and a mass of enormously dilated veins 
covering the upper two thirds of the exposed area 
appeared (Fig 8) In the lower part of the wound 
a little of the cord yellowish in color could be seen 
as well as numerous small vessels entering and 
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r g J4 ? ndir oscp appe a tuf Km n I g 5 \ t brat ho."' m // ted ith 
g ma tas» 1 W I\ ml pdu I lam r El Cas 7 T We V 


leaving the cor 1 I the 1 ddle of th expo ed area 
the m one prom nent loop of \ cm hich pro 
je ted back ard 1 to s the corJ tor at leist 
centimeter I obirg for ari nd up ard di dosed 
ti ob tra tjon The arch of another ert bra as 
then emo ed an I the nci onofthedur extendel 
up id thus e po tag fueller mi s of enlarged 
e ns co e tig the u U of the co i 0 th t the 
cor.i could not be etn further probing u; ard 
futel t ho ant of struct on The to 1 
the 1 sut re i 

In the fu ther hi&torv of the ca e Dr FT be g 
tates A tep al c ten ve aricosit\ of th v ins 
of the co d hi h the ter Je cr bed a number of 
vear g> under the heal ng ot ario e veins of 
the co 1 All the e Is »c e thin ailed ma v of 
them ent r ng and lea ing the c rl sub t nc.e so 
that it in d ibl t > attempt to ligate an of 
th e els of the corl the effect on tbc corl of 
shutUrg off t h! od upptv from even these ab 
nor n 1 e sel ul 1 erH n to cause m rk d 
exigge at on 1 the s mptoms and f 0 iblv trans 
e e tm el t 

Toll ng the operati n the ja ticnt recei ed 
rad um th j v vnd 1 tv re u d me po er t*i 
hs leg \t the t n of 1 h luirg n Januirt 
o 027 h bl to ct biutf rh veil bat 
st 11 there 1 unq estion He eak es in the 
lo e extrem t es He sho el Iti bed deep 
rcPexe n the lght (eg ab ent to cr abdom nai 
bilite 1 flab kt a«l a n r st tu a o 
idm sion He Iroitte ? t anothe ncuro 

logical e ace her aaother (5 0 lol inject on v 
done but no block a fou J H condition de 
chnel p o e i tv avd he de eloped dec b tus 
ulcer total 1 ontiren e be arae pt c and di 1 
on Novemb 10 j 

Of notetnthi caei the either sudden on et 
of par-esthe ta nhich ve re soon followed b> 


motor disturbances The bladder and r ctal 
involvement commp on later indicated an 
extension of the lesion into the depth ot the 
cord It is ol significance that the e uas w 
ubarachnoid bloc! 


Case 3 J *> m le a c> 3 )ex suMenh 
lev dope 1 jears prior to h a m 10 to tne 

ho p tat rjifarch o 19 4) sever pain about the 
rectum fir the relief of \ btch a K orrh dec to 
as pe formed c non fter the operati in he beRar 
to e j erte ce pain the an les h ch sho tU fter 
spread to both 1 er extrcrmiie and s> acco 
p n ed b par c the las in the sole of h fe t ana 
difficulty n n ctu iti n and eakness ir th Ion 1 ” 
e tremu e \ neuro su g on made the d agn 
of a sp nal c r 1 tumo nd performer lan«necto«> 
Uu j t 9 j)l the region of th third ami f tth 
lumb r proce es H found no tun or but r tea 1 
a nc used v a ul ntv fthtcorl anl adhe ons 
of the root of the cauda eq in- to the dur I he 
decomp es or as folio ed bj a t mp ran re t 
but n the earl\ jurt of 19 4 there rein net pa 
g eater inten ltv a oc ated th cramp like atta 
m hi feet T the d ff cultv n micturat c tficre 


s no adde i marked on tip It 1 . 

Th ruj 1 are 1 e ula left larger than the HP 
\bdom na) ; fe c are markedl dim ni hed n the 
c pht sid Both knee jerks are tne nJ eq« <■ 

both arkle jerks hyper eti e Th b * wra 

a kle clonu d b la eral B bin kt The l e 
ext emit! s e eak left more than r ht the' are 
spa ti d there 1 some a roph of the mu les 
the left sid Complete left an l fart 1 rfiht > 
drop 1 pr ent The 1 a nar to z h'per 
algesia at the f urlh to s th d r al bp >g 
from the fourth lumbar d more marked on 
left de There is complete avafg ia in d 
t on of the second to fifth ac a! a 1 a e lu tio 
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the temperature sense over the same areas Vibra 
tory and postural sense is lost below the knees 
(rig 9) Ihe spinal fluid shows increase in pres 
sure but no block no xanthochromia and but 2 
cells per cubic millimeter The blood and spinal 
fluid \\ assermann tests are negative 
The findings were regarded as suspicious of an 
extramedullary neoplastic lesion compressing the 
spinal cord A laminectomy was performed by Dr 
Llsberg the spinal canal being opened at seventh 
to eighth dorsals The dura was incised and the 
cord was exposed A very large varicose vein was 
found lying along the left side of the dorsal surface 
of the cord Cerebrospinal fluid escaped freely from 
above and probing upward proved negative The 
spinous processes the ninth tenth eleventh and 
twelfth dorsals were then removed and the same 
large vein was seen running down toward the cauda 
equina and there were found some fine adhesions 
between the membranes and cord No tumor was 
found and the postoperative diagnosis was van 
cose vein of the cord presenting the picture of spinal 
cord tumor The patient made an uneventful re 
covery showed slight improvement and his pains 
were considerablv relieved 

Of significance was the sudden onset fol 
lowed by a fairly long clinical course Pam in 
the perianal region and in the extremities was 
an early symptom and was soon followed by 
bladder difficulty The objective findings 
localized the level of lesion pointed to its 
extramedullary situation and had some fea 
tures of a neoplasm The operative findings, 
however though not as striking as in the first 
case differing mainly in degree rather than in 
the actual anatomical alterations are better 
understood in the light of Case 1 and satis, 
facto nly explain the clinical manifestations 
The absence of subarachnoid block or xantho 
chromia deserv ed more w eight than w as giv en 
to it at the time 

Case 4 H G male aged 62 years was in the 
hospital three times On his first admission (Aug 
ust 10 1022) he gave a history of weakness in his 
legs (greater on the left side) and 2 years duration 
This was followed one vear later by pam and 
parasthesns in the lower extremities (more 
marked on the right side) and more recently (4 
months before admission) bv difficulty in urination 
Examination at this time showed a paraplegic gait 
with spasticity in. the left lower extremitv greater 
than in the right diminished lower abdominal re 
flexes absent cremasteric reflexes hyperactive knee 
and ankle jerks bilateral Babmski sign left ankle 
clonus impairment of pam and temperature sense 
on the right ide below the twelfth dorsal and a 
vague lever of hvperalgesia at the twelfth dorsal 


(Fig 10) There were varicose veins in both legs 
The blood pressure was svstolic 134 diastolic 74 
The blood and cerebrospinal fluid Wassermann 
tests were negative and the urine was normal 
After a short stay he left the hospital with the 
diagnosis of spinal arteriosclerosis or possible spi 
nal cord tumor He was re admitted 3 months later 
(Teb 20 1923) when he showed increased weakness 
in his left leg and an increase in the intensity of the 
burning pain in his right leg His bladder control 
on the other hand showed some improvement The 
neurologic status at this time showed but little 
change from that of his previous admission except 
that there was now a definite loss of vibratory sense 
m the left leg below the knee and over the sacral 
vertebra: \ ray examination of the spine disclosed 
mild spondv litis At this time an mtramedullarv 
Spinal cord tumor at the level of the twelfth dorsal 
was regarded as the most probable diagnosis 
Operation was suggested but the patient went home 
to consider it He returned to the hospital 4 months 
later (July 5 10 3) when upon examination he 
showed slight change in his status The sensory dis 
turbances now extended to a slightlv higher level 
(tenth dorsal) the knee jerks and anke jerks were 
hyperactive and more so on the left side the lower 
abdominal reflexes were absent there was a left 
ankle clonus a left Babmski sign with an equivocal 
right Babmski sign and spasticitv and weakness in 
both lower extremities which was more marked on 
the left side The sensory level however was not 
very definite and because of that the diagnosis of 
an extensive degenerative disease of the cord with 
multiple foci was favored 
Laminectomv was performed by Dr Neuhof who 
removed the spinous processes from the second to 
the fifth dorsal vertebra and on exposing the cord 
found on the right side of the cord opposite the 
third and fourth dorsals a contorted mass of di 
lated veins (Fig n) At its lower border this mass 
merged into veins while at its upper end there was 
a series of smaller veins which were closely attached 
to the posterior surface of the cord on one hand 
and to the aneurismal mass on the other The 
anterior limits of the mass could not be determined 
but it was evident that it extended well around to 
the anterior surface of the cord The latter was 
displaced by the aneurismal mass to the left Lign 
tion of the vessels was felt unjustifiable for it was 
feared that such a procedure would cause con 
sideiable damage to the cord Exploration above 
and below the vascular tumor proved negative 
The patient made an uneventful recovery from the 
operation but showed no change in the neurologic 
status Two months later he was tranferred to 
another institution for deep radiotherapv 

The outstanding clinical features in this 
case are the protracted clinical course of 3 
veats duration with gradual unfolding of the 
manifestations of cord compression and the 
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terminal appearance of signs of intramedullary 
in\ol\emcnt Of significance also are the 
negitiv e cerebrospinal fluid findings including 
the lack of xanthochromia The opera trve 
findings place the case dearl> with instances of 
varicosities of spinal vessels 

C VSES COLLECTED FROM THE LITERATURE 

The clinical records and the anatomical 
findings in 4 cases collected from the htera 
ture are incorporated in Table I It is behev ed 
that all available instances of venous dilata 
tions with compression or direct invasion of 
the spmal cord aside from those which are 
not accompanied b> clinical records have 
been included in this table In it are recorded 
the more striking clinical features and onlv 
brief references to the anatomical alterations 
For more detailed information the reader is re 
ferred to the original articles 

SUMM\R\ \ND GENERAL COMMENT ON GROUP I 

An anal} sis of the clinical features pre 
sented b> the material in the first group re 
v eals \ ery few data of diagnostic v alue How 
ever some suggestive leads are obtained from 
a consideration of some clinical data under the 
following headings 

igc In the group of S cases the ages of the 
patients are distributed as follows 

c 

In 0 d dec d (th ea 1 t ag nc d e) 


In th d d c d 6 

In f th d r d S 

In fiftl d ad 3 

In th dc d 6 


In nth de ad 

(I tw s s the w s n t g e ) 

The largest number of cases occurred in the 
third fourth and sixth decades the smallest 
number m the second and seventh decades 
Thus it appears that the lesion is most fre 
quent during the more activ e } ears of adult 
life between the ages of 5 and 50 >ears 
Sex It is significant that of the group of 28 
cases 1 occurred m males This again would 
also strongl} favor the belief that the ph>sic 
all} more activ e are more hkel} to dev elop this 
form of lesion 

Trauma In onl} 4 cases was trauma re 
corded and in onl} instances did it directl} 
precede the on et of S}mptoms This would 


minimize the importance of trauma as a 
causativ e factor 

Ousel In 15 cases the onset was acute 
almost precipitate while m 9 it was less 
abrupt perhaps subacute m character in 4 
cases the signs and symptoms dev eloped grad 
ually and insidiously 

Initial signs Pam motor weakness and 
paresthesias stand out most prominentl} as 
initial signs with pain as the most frequent 
early s} mptom It had occurred as the first 
manifestation in 13 cases while motor weak 
ness occurred in 1 cases and paresthesias 
onl} m 3 cases Each of these signs and S}mp 
toms may hav e occurred alone or in associa 
tion with one or more of the other mamfesta 
tions as for example where motor weakness 
was the more prominent s} mptom pain or 
paresthesias may also hav e been present 

Type 0/ paralysis The clinical histones of 
the cases collected from the literature are not 
particular!} clear on this phase of the neuro 
logic picture It is certain that of 23 cases 
onl} 11 cases showed the flaccid paralj «is 
type while 7 showed spastic paralvsis The 
paral}sis involved mainly the lower extrero 
ities» In onl} one case was there also weak 
ness in one arm Footdrop was a common 
occurrence 

Sensorv changes Here also the observations 
are not v er> accurate and >ield few instructive 
findings Sensor} disturbances however in 
the great majority of instances were found to 
correspond to the level at which the lesion 
was found 

Course The course is always progressive It 
is not an uncommon feature for the clinical 
picture to gam momentum in its evolution at 
the \er> beginning of the illness then come to 
a stationar} period of variable length after 
which further but slow progression takes 
place The clinical course may extend over 
v anable lengths of time It may be short and 
of but a few months duration or so Ion"" as to 
spread o\ er a period of 4 } ears The bei 0 
of the clinical picture maj occur at an} period 
in the clinical course 

The more common levels 0 f lesions aere lum 
bar cord 7 cases low er dorsal cord 11 caste 
mid dorsal cord 5 cases upper dorsal com 
1 ca«e cervico dorsal cord cases It "° u 
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seem that the most common lea els are at the 
lower dorsal and the lumbar segments 

Co existence of nar i In onl> one instance 
was a ntevus found which helped in the recog 
nition of the character of the disease 

Laboratory findings Serologic tests cjto 
logic studies manometric estimations of the 
spinal fluid and lipiodol tests ha\ e not been 
carried out systematically and hence offer no 
data which would permit of an anal} sis In 
a few cases m which such findings were re 
ported they w ere umforml} negativ e 

It is obvious that none of the above data 
ma> be used as diagnostic criteria but maj 
be taken in consideration in atypical instances 
of cord compression along with other diag 
nostic possibilities It is however significant 
that in a large number of instances laminec 
tom} which was earned out m the belief that 
a spinal cord tumor would be found had 
giv en satisfactory results in 9 of the 28 cases 
with partial or complete recovery A decom 
pression alone or decompression associated 
with ver} judicious and conservative removal 
of veins was responsible for the improvement 
In only 3 cases was there no improvement 
following decompression by laminectom} In 
8 cases laminectom} was followed b} a fatal 
issue Here the responsibility ma} be traced 
to surgical procedure which was somewhat too 
aggressive the radical measures having in 
eluded resection and removal of the venous 
dilatations Removal of such veins is always 
fraught with danger since in man} instances 
these vessels invade the spinal cord and 
interference with such vessels will often lead 
to vascular disturbances and degenerative 
changes in the cord itself 

GROUP II VRTERIAL OR ARTERIOVENOUS 
ANEURISMS OF SPINAL VESSELS 
This is a smaller group and its members 
differ little climcall} from those in the pre 
ceding one Their anatomical features the 
limitation of the alteration to a circumscribed 
area of a single v essel how ev er justify their 
grouping under the separate heading Little 
need be said here about the causative or pre 
disposing factors responsible for such vessel 
alteration of spinal arteries for they arc not 
hhel} to differ from those causing similar 


changes in vessels at the base of the brain or 
in vessels elsewhere in the organism Hence 
we pass on to the description of the individual 
cases 

Brasch s ( 5) patient was well up to the age of 59 
>ears when he rapidl} developed weakness in his 
legs and somewhat later incontinence of urine with 
pain in the gluteal and perineal regions which radi 
ated down the legs At the end of 2 years the patient 
was no longer able to walk A neurologic cxamina 
tion at this time showed a mild left central weak 
ness of the face tremor of the hands paraljsis of 
both lower extremities (with but slight movement m 
the toes still retained) absent knee jerks anxsthesia 
in the lower extremities and hjpxsthesia in the 
lower abdomen The patient declined rapidl} and 
died 2 daxs after admission to the hospital 

Inatomical findings The dura was defective 
from the fifth dorsal vertebra down the posterior 
surface of the cord thus permitting the penetration 
of large thickened tortuous pnl vessels Trom this 
point on the vessels were traced downward along 
the dorsal surface into a mass made up of numerous 
vascular coils and loops At the first lumbar seg 
ment the> were seen to become continuous with a 
thickened tortuous artery which soon divided into 
two smaller branches On the ventral surface of 
the cord there was found a less markcdlj tortuous 
vessel winding its waj from the second to the first 
dorsal where it penetrated the dura reached the 
pia and then continued down to the third where 
it divided into two small branches The vessels 
had markedly thickened muscle coats and widened 
lumma but the mtima was normal and the adventi 
tia only slightly thickened Numerous vessel loops 
penetrated the depth of the posterior surface of the 
cord with the coils of vessels taking the form of 
kidnev glomeruli The smallest vessels showed 
marked thickening of the muscle coat which fre 
qucntlj caused occlusion of the vessel lumen In 
some of the pnl vessels calcification of the muscle 
laver was noted 

Though the case is described as an instance 
in which the alterations occurred in the arte 
rial tree the clinical manifestations as already 
pointed out differ little from those seen in 
venous dilatation of the cord vessels 

Guizzetti and Cordero s case (26) is a ver> unusual 
instance of ha:matom>eha as the result of the 
bursting of an aneurism of the ventral spinal arterj 
The sac of the aneurism rested between the first and 
second dorsal v ertebrx and was nearly 2 centimeters 
long and was oval in shape There was hxmorrhagic 
extravasation as far up as the fifth cervical and spread 
down to the ninth dorsal The wall of the aneurism 
consisted of h\ aline connective tissues with hardiv 
any trace of smooth muscle or elastic tissue About 
the aneunsmal sac was a conglomeration of very 
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much dilated vessels with poor]) defined vessel wall. 
The cord was disorganized Below the aneunsm 
m the lumbar cord \ as a descending degeneration 
of the left lateral p) ramidal tract and to a smaller 
degree the same tract on the right s de In the dorsal 
segments of the cord was added also degeneration of 
the posterior columns and a mild degree of degenera 
tion in the direct cerebellar tract 


Though lues was excluded as an etiolo<ncal 
factor evidence of a subacute inflammatoi) 
process was present in the peripherj of the 
aneunsm The cause of this inflammation is 
not known The possibility of its bem an 
end result of a subsiding infection is su 
gested Thus periarteritis is believed to be 
a factor m the production of the aneun m 
Of additional interest in this case is the 
absence of the lateral spina! arteries 


Elsberg s case (18) a bo> aged 13 jears was well 
up to the age of n when an accidental fall resulted 
in a condition \ hich v as considered as concuss 0 
of the spine and which confined the patient to led 
for davs A) ear la ter he began to complain of pain 
in the left thigh and soon after of pain in the nght 
leg As the pain abated progressive weakness of 
the lower extremities set in and was folio ed some 
wh t later b> bowel and bladder incontinence 

E animation revealed spasticity in both lower 
e trtmities exaggerated knee jerks bilateral ankle 
clonus bilateral Bab nski sign and absent abdo- 
minal and cremasfenc reflexes There as hypxs- 
thesia from the second lumbar to the first sacral 
A la ge flat 1 poma was also noted over the sacral 
region 

A laminectomj was performed On reflect ng tne 
dura in the region of eighth to eleventh dorsal ver 
tebrcc a mass of tortuous blood vessels came into 
view (F g 12) Thi mass measured 4 centimeters in 
length A vein and artery were noted entering this 
mass from above and t o large vessels could be 
traced from the lower end to the cauda equina A 
few branches entered the mass from the ante 10 
part of the cord A part of the mass v as remo ed 
ithout change in the neurologic cond tion 


This is the onlj case of its kind and 1 
regarded bj the author as a true artenov enous 
aneunsm of the dorsal spinal vessels wluch 
he bdiev e w as the result of the trauma which 
the patient received 2 jears previousl) 
interest here is the observation b> Kad)i who 
found in the white matter of a spinal cold 
similar intercommunication between artery 
and v em 


B los case a male aged 63 jears suddenly de 
eloped pains in the perineal region attacks 0 
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severe pains in the abdomen difficult} in urination 
and defalcation and diminution of power in his 
legs Examination revealed inequaht} and fixation 
of pupils to light absent right knee jerks exag 
gerated left knee jerks Diagnosis of tabes dorsalis 
was made He died shortly after admission of 
pneumonia 

Autopsy findings In the region of the third to 
fourth lumbar vertebrae there was a small growth 
covered with blood and compressing the spinal cord 
The veins in that region of the growth were found 
to be enlarged The growth was found to be micro 
scopically an arterial aneurism 

The aneurism betw ecn the pia and arach 
noid as pointed out by the author apparently 
sprang from the branch of the posterior spinal 
artery which comes off from the dorsal trunk 
of the intercostal artery In considering the 
possible etiology of the aneurism lues is gi\ en 
as the most likely cause Although the pa 
tient denied sy philis the luetic aortitis found 
at autopsy is strong evidence of the presence 
of the disease The subarachnoid haemorrhage 
ma\ be taken into consideration as the cause 
of death It also throws some light on the 
etiology of subarachnoid haemorrhage being 
due to aneurisms 

Sargent s case (18) a male 44 y ears of age was 
well up to the age of 4 when he began to develop 
increasing weakness m the right arm and wasting 
of the muscles of the right hand He also had pain 
in the region of the right shoulder Later he began 
to lose power in his lower extremities and developed 
urinary incontinence 

Examination showed loss of power in his legs pro 
found sensory loss up to lev el of first dorsal urinary 
retention absent knee jerks active ankle jerks bila 
tcral Babmshi Spinal fluid showed an increased 
protein content and negative Wassermann 

Laminectomy was attempted but was abandoned 
because of excessive bleeding The muscles and 
bones were permeated with numerous dilated tor 
tuous thin walled arteries The condition was that 
of diffuse ancunsmal vanx Patient died shortly 
after operation 

Autopsy disclosed the presence of an aneurism 
similar to that seen in the muscles at the level of 
seventh cervical containing a recent clot The cord 
was markedly compressed Section of the cord 
showed the intramedullary vessels of normal size 
and structure 

Llsberg s case (22) male aged 54 began to have 
pain in the back of his neck x/ years before opera 
tion which was followed shortly after by parasthe 
sias and numbness in his fingers He also rapidly 
lost power in his upper extremities A year later he 
began to lose power and suffer pain in his legs He 


was bedridden for 3 months and lost control of his 
sphincters for about the same length of time 
Examination showed spastic paralysis of the 
upper extremities exaggerated deep reflexes in the 
upper and lower extremities paresis of the lower 
extremities absent abdominals bilateral Babinski 
and clonus sensation lost in all forms below the 
second cervical ray examination was negative 
The diagnosis was neoplasm within the foramen 
magnum extending into the cord Laminectomy 
including the first to fourth cervical vertebra: was 
done no tumor was found but when the probe was 
passed upward an obstruction was encountered 
above Patient died 2 days later from respiratory 
paralysis Postmortem examination showed a 
large aneurism of the right vertebral artery measur 
mg 3 by 4 centimeters the medulla and cord from 
the first to the third cervical vertebra were markedly 
compressed 

Aneurisms of \ ertebral arteries are not \ery 
uncommon and belong rather to the intra 
cranial type of lesion but in the presence of 
clinical features pointing to a high cervical 
lesion this case may be included in this group 
Hcboldt s patient a girl 15 years of age was well 
until 0 months before death Then in the course of a 
septic infection (ery sipelas of the face) she dev eloped 
a wide spread disease of the brain with such mam 
festations as impaired hearing fixation of pupils 
ptosis of eyelids athasia dementia disturbances in 
reflexes mdicatingaprogressiveencephahticproccss 
The autopsy disclosed diffuse meningitis throm 
bosis of the left sinus transversus multiple abscesses 
of the brain my elitis and an aneunsmal formation of 
vessels alongside some capillaries showing throm 
botic changes and an occasional small capillary 
haemorrhage 

Heboldt raised the question uliclher these 
esscls changes tn the cord ucre congenital or 
acquired The presence of thrombosed spinal 
cord veins however suggested to him the 
possibility that they may have caused the 
dilatation of the venous capillaries and the 
aneunsmal sac formations with subsequent 
rupture and brnmorrhage But the structure 
of the aneunsmal formations themselves ap 
peared to be more in the nature of a develop 
mental congenital condition It is quite pos 
sible that this vessel anomaly is develop 
mental in origin without any bearing on the 
clinical manifestation in this case and is but 
an incidental finding 

GROUT IU ILUMAN GIOilA 

The haemangioma is commonly defined as 
a tumor composed of newly formed vessels 
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(Ewing) This term however is somewhat 
more restricted b> Borst who would under 
this name consider onl} such tumors which 
bear the characteristics of a new growth and 
in which an angioblastic process is in progress 
He would exclude from this group such \as 
cular tumor formations as the telengiectases 
and the cavernomata which he regards as 
congenital malformations rather than true 
new growths Nevertheless it is still good 
practice to include these forms of vessel 
anomalies among the hamangiomata The> 
are usually classified as simple and cavernous 
The simple hamangiomata are of no interest 
to us here for the} occur most commonly in 
the skin as neevi or telangiectasis or in mus 
cles and seldom if ever in the central nervous 
s> stem The} are composed of many capillar} 
vessels and are more in the nature of a mal 
formation than a new growth 
The cavernous angioma or cavernoma has 
the liver and spleen as the location of pre 
dilection but is not infrequenti} found in 
various parts of the central nervous S}Stem 
and their enveloping structures Because of 
their effect on the spinal cord their occur 
rence in the vertebral column and the epidural 
space is of particular significance here 
Histologicall} such a tumor consists of 
widel} dilated vascular channels which are 
separated b> a variable in amount connective 
tissue The tumor is usually encapsulated and 
is benign in character eroding adjacent tis 
sues but not invading them It is ver> often 
multiple occurring in several sv stems or 
several divisions of a given system The fre 
quent occurrence of prirrnr} multiple angio 
mata with multiple foci in several parts of 
the same svstem as well as the not uncom 
mon finding of activ e blood formation in some 
of the angiomata of the liver speak m favor 
of their congenital and embryonal rest 
character i he tumor may occasionally 
assume a malignant character but then it 
falls more properly into the group of the so 
called hrcmangio endothelioma 
These intraspinal hemangiomata arc assem 
bled in the third group of out material They 
show certain v ariations m their relationship to 
the walls and contents of the spinal canal so 
that it is found conv ement to classify them 
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as follows Group III a intramedullar} 
Group III b extramedullary (piat), Group 
III c dural Group III d vertebral 
Group III a — Intramedullary hccmangioma 
{Table II ) This sub group consists of but 
few cases as hxmangiomata in this location 
are apparently rare 1 hey are also marked b> 
a variability in the character of the initial 
signs and symptoms and lack of uniformity in 
the unfolding of the clinical picture In only 
one case was surgery of a distinct service 
Group III b — -Extramedullary ( pial ) Jneman 
gtoma {7 able III ) This group consists of 
only 3 cases Of interest here is the case of 
Cobb in w hich the pre-operativ e diagnosis w as 
aided by the finding of a nxvus in a der 
matoma corresponding to the sensory dis 
turbances The case of Harman and Balck 
also offers interesting clinical features The 
repeated attacks the remissions the appear 
ance of signs of meningeal irritation in the 
final episode are highly suggestive of the 
character of the lesion 
Group III c — Epidural hccmangioma {Table 
IV ) This the largest group of hxmangio 
mata is of particular interest for it is in this 
location that this type of intraspinal vascular 
tumor promises most m surgical interv ention 
In 5 of a total of 10 cases laminectomy and 
removal of tumor resulted in partial or com 
plete recov ery In one case laminectomy w as 
follow ed by death In the other 4 cases lamin 
ectomy was not at all attempted 
In the majority of instances the clinical 
features are such as to indicate an expanding 
intraspinal lesion and to point most commonly 
to an extramedullary location There are 
however no signs for a pre operative iden 
tification of the character of the lesion Still 
the indications for operative interference are 
quite clear particularly m view of the fair 
outlook for the removal of the tumor with 
either total or partial recov ery 
Group III d — Vertebral hccmangiomata 
{Table 1 ) It is commonly said that hicman 
gioma in the v crtebral column is a rare occur 
rence (Kaufman Aschoff and others) but 
in a recent contribution Makry costas de 
scribed 12 cases of vertebral haemangioma 
which he was able to collect in the routine 
postmortem work in Lrdheim s laboratory 
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He is of the opinion that such localization of 
hemangiomata is not among the rarest He 
ascribes the scarcity of such material m the 
literature to the infrequency with which signs 
and symptoms of spinal cord compression ac 
company vertebral hemangioma This is true 
of his i cases in which no neurological mam 
festations were recorded and hence their dim 
cal histones are not included in Table V 

Mabry costas made the following important 
observations (i) vertebral hzemangiomata 
are most commonly found in late adult life 
( ) hemangiomata are seldom unilocular 
thev are most frequentl> multiple (^) heman 
giomata are very irregular m their distribu 
tion but are most frequently found in the 
lower dorsal and lumbar vertebra; (4) ver 
tebral hemangiomata are not infrequently 
associated with co existing epidural vascular 
tumors the latter being most often respon 
sible for the manifestations of cord compres 
sion The last statement finds support in 
Llsbcrg s case (Table V case 7) in which an 
epidural hxmangioma w as found alongside a 
vertebral vascular tumor (Fig is) 

The available clinical histones of the in 
dividual cases in this group with the excep 
tion of Trommers case (Table V) are too 
incomplete to be of service Because of the 
nature of the lesion and its tendencv to mul 
tiphcitv little of course may be expected 
from operative interference From the mate 
rial so far recorded no conclusions may be 
drawn as to whether X ra> examination of 
spinal column mi) be of diagnostic aid There 
are on record onlv two cases in which X ray 
examination of the spine w as done In Gold s 
case the X rav film rev ealed decalcification 
of the involved vertebra In the case of 
Permon however antimortem X ray exatni 
nation failed to disclose any destructive 
process in the spinal column while a post 
morttm preparation revealed marked thin 
ning of the bony tissue in the involved ver 
tebra 

CENTRAL SUMMARY AND CONCLUSIONS 

In spite of the oft repeated statement that 
aneunsmal dilatations or so called venous 
angiomata of intraspinal vessels are exceed 
ingly rare and contrary to the belief expressed 


by Bruns that when they do occur they ate 
not of such a size as to produce clinical si ns 
we hav e presented here 28 v enfied cases illu 
trating this variety of intraspinal vessel altera 
tion with signs and symptoms of cord com 
pression Moreover the abov e number does 
not exhaust all of the reported cases as other 
similar instances are described by kadyi Len 
nep Elsberg(2i) Sick Adson andDandv but 
are not included in this survey since thev 
were merely mentioned in statistical studies 
and were not accompanied by detailed dmical 
descriptions The total number of recorded 
instances is certainly sufficiently impressive 
to discount the old belief that such patholo 
ical alterations of intraspinal ves el are 
unusually rare 

We have already sud elsewhere that the 
cases in Group I rev cal no definite si ns or 
symptoms which could aid in the clinical 
identification of the true character of the 
lesion In the large majority of instances they 
♦simulate clinically very closely extramedullaiy 
tumors includin" even the irritative root 
phenomena but differ from them in that they 
more frequently show atypical manifestations 
because of the dissemination of the le ion or 
its invasion of the cord substance and in that 
no subarachnoid block may be disclosed bv 
the manometnc or lipiodol tests Thus given 
a case with signs and symptoms of cord com 
predion with or without atypical features of 
direct cord involv ement with no demonstrable 
subarachnoid block occurring in an individual 
in his late adult life a lesion in the nature of 
venous dilatation of intraspinal vessel maybe 
considered among and alongside of other dia 
nostic possibilities In any event an ex 
ploratory laminectomy is indicated It is 
however necessary to bear in mind that m 
stances are not infrequent in which extensive 
areas of the white and gray matter 01 the 
spinal cord are invaded by such dilated ve 
sels and hav e undergone degenerate e chan es 
Hence if an exploratory laminectomy di 
closes dilated v cins on the surface of the cord 
thorough investigation of the spinal canal is 
required to ascertain that there is no exten 
sion of the lesion into the substance of * 
cord and to exclude the possible existence 0 
a spinal cord neoplasm at a somewhat hi e 
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lev el In the e\ ent that extension of \ enous 
alteration into the substance of the cord is 
found decompression is all that should be 
undertaken for more radical steps such as 
remo\ al or partial resection of the \ essels may 
lead to fatal termination while the decom 
pression will likely give quite satisfactory 
results 

We can add little to what we have already 
said in the introductor> remarks as to the 
anatomical features of the lesion It was sug 
gested that two factors a dcgenerativ e lesion 
in the \ essels (phlebosclerosis) of more or less 
generalized character and a precipitating 
cause such as unusual posture inflammatory 
process (meningitis) excessive muscular ac 
tivitv trauma or any other factor which will 
impede the return flow of blood must com 
bine in producing such anatomical alterations 
The latter is not to be confused wnth true 
angioblastic lesions 

Group II which consists of the arterial or 
arteriovenous aneurism of intraspinal vessels 
is from the clinical point of viewr a less satis 
factory category All that can be said is that 
clinically the individual members fall best 
into Group I while on purely morphological 
grounds they must be separated 

In Group III with all its subdivisions we 
have assembled only those cases in which the 
anatomical features justify the use of the 
term haemangioma It is obvious then that 
the term angioma or hemangioma as in 
this contribution has been restricted to true 
vascular tumors though it is a rather com 
mon practice to include incorrectly under the 
term angioma conditions which are best 
described as venous dilatations The ex 
isting confusion in the terminologv is in part 
responsible for this surv ey and has prompted 
us to review all available instances of true 
hemangiomata and incorporate them in this 
article It was thought to be highly desirable 
and timely to differentiate these two condi 
tions and put an end to the chaotic classifica 
tion of such material Clinically the haunan 
giomata unlike the venous dilatations are 
more apt to giv e rise to v cry discrete Mgns of 
cord compression A clinical differentiation 
between hemangiomata of various localiza 
tions is difficult if not impossible with our 


present state of knowledge though the oppor 
tumty offered by X ray examination in in 
stances in which bone rarefication may be 
apparent in vertebral hemangioma should he 
utilized With negative X ray findings 
laminectomy is indicated for if an angioma of 
the extramedullary or extradural type is found 
the promise for remov al and permanent cure 
is very good One must bear in mind how 
ever that the vertebral ha.mangiomata are 
likely to giv e trouble by bleeding 
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CONTRIBUTING CAUSES OF GENII 0 -URINARY ANOMALIES 1 


CHVRLES H MftOMD T 

\ NOMALIES occur not only in animal 
/ \ life but in all kinds of cell life The 
1 anomalies of animals usuall> lead to 
death since no one has the desire to interfere 
with such natural laws except in case of 
domesticated animals for show purposes 
Man is subject not only to the anomalous 
conditions which are found in the lower 
animals but to those connected with the 
higher ner\ous sjstcm with which he is en 
dowed The weight of the nervous s>stem is 
half that of the embrjo at three months 

One of the most serious of dev elopmental 
defects is that of exstroph} of the bladder 
This is sometimes associated with other de 
fects some of which ma> greatly complicate 
the condition 

The anomalies occurring at the caudal end 
of the body are of clinical interest In earl} 
fetal life the developing bladder and rectum 
are one The anterior portion of the cloacal 
cavit} consists of the allantois and wolffian 
ducts from which are developed the sex 
organs and the urinaiy collecting s>stem 

Mammalian embryos ma> be divided into 
two groups those which retain functional 
wolffian bodies until the kidnevs are suffi 
cientl} dev eloped to excrete urine as in birds 
and reptiles and those in which the wolffian 
bodies degenerate before the kidne}S reach 
functional ability The first group includes 
the pig the sheep and the cat the second 
the rabbit the guinea pig man and the 
rat 

The allantois is the receptacle of the urine 
formed within the bod} of the embryo it is 
present as a reservoir only m animals with 
embr}omc excretion and its size varies with 
the size of the wolffian bodies and with their 
stage of dev elopment 

Ihe embr}onic and fetal urinary excretion 
takes place wholl} through the placenta m 
the rat in the rabbit guinea pig and man it 
is first through the wolffian bodv and later 
through the placenta but nev er through the 
placenta in the pig sheep and cat 
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The kidney secreting tissue extends as 
mesothelial bodies or nephrogenic tissue from 
the low er dorsal v ertebra dow n to the second 
sacral The} lie close together with the aorta 
between This substance is supplied b} man} 
blood vessels derived from a delicate plexus 
surrounding and connected with the aorta 
The ureter and pelv is of the kidney dev elop 
from a pouch which earl} appears from the 
lower portion of the wolffian duct This col 
lectmg portion becomes attached to the 
secreting portion bv climbing up the ladder 
of the blood suppl} so to speak of the 
nephrogenic substance The numerous blood 
vessels atroph} as the pelvis of the kidnev 
ascends to its higher position and the secret 
ing substance arranges itself ov er it and forms 
a capsule The two mesothelial bodies may 
touch each other and become fused dev elop 
mg the hor«e shoe kidnev or various attach 
ments to each other 90 per cent of the horse 
shoe kidnevs are fused at the lower pole 
Some of the mesothelial or secreting portion 
of the kidne} may not become connected 
with the collecting portion and ma} then 
retain its cmbr}omc t}pc forming a meso 
thelial rest from which may develop so called 
hypernephroma or more correctlv meso 
thelioma of the kidne> In other cases failure 
of connection between the secreting portion 
with the collecting cavit} and continuance of 
secretion without elimination form congem 
tal cystic kidnevs usuall} double with one 
large cyst or multiple c}sts in each 

Wherever the kidne} stops in the process 
of union of collecting and secreting portions 
its renal arter} develops from the major 
arter} suppling it at the time This is the 
lower of the upper group of five arteries or 
the upper of the middle group of fiv e arteries 
As growth continues the delicate vascular 
plexus outside the aorta disappears and the 
renal arterv comes directl} from the aorta 
but owing to change m position with develop 
ment it ma} come from a lower position on 
the aorta from the sacral artery or from the 
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common iliac Malposition of the kidney is 
not so enous if function is not disturbed 
but it mav lead to injury T xcessiv e mobility 
is not a di ease unless renal function is inter 
fered with or the kidney in its mo\ements 
disturbs some other organ thus a mo\able 
right kidney ma> disturb a diseased appendix 
the appendix however being the primary 
offender Mobility maj interfere with de 
lrver> of urine b\ kinking the ureter oxer a 
band of connectixe tissue or an anomalous 
arter> which is occasional!} pre ent and con 
nects the lower pole of the kidney with the 
aorta this is one of the original mesothelial 
vessels which failed to disappear and which 
if occurring in the upper pole xvould not 
cause harm One kidney ma} be missing 
from failure of development of the meso 
thelium (the secreting structure) or its failure 
to connect with the collecting portion Three 
or four kidneys may be present with an equal 
number of complete or partial ureters A 
splitting of the collecting portion at the 
wolfRan duct causes double ureters and fused 
or separated double kidnevs on one or both 
sides The division of the pelvis into several 
tubes connecting with one or two ureters is 
normal in the otter and beaver 

In rare cases the proctodeum surrounded 
b} two muscle sphincters which should con 
nect the skin with the rectum does not form 
and in such cases it is not uncommon for 
the rectum to remain connected with the 
outlet of the bladder in the membranous por 
tion of the urethra in the male or vagina in 
the female a remnant of the cloaca 

The anal muscle mav be weak normally or 
it may be weak because poorlx innervated 
with rectal prolapse which sometimes occurs 
it is most important to know this before any 
effort is made to transplant the ureters as 
the rectum must have good control at the 
outlet or the patient s condition will be 
worse than before 

Exstrophy of the bladder then should 
occur later than the separation of this cloaca 
in the rectum and bladder In most cases of 
exstrophy the remnant of the umbilicus scar 
shows at the upper margin of the exposed 
mucous membrane of the bladder In a small 
number of cases the umbilicus is normal with 


good skin between it and the wall of the 
bladder It is significant that the last musde 
to dev elop is that cov ering the urinary blad 
der in some cases there may be spots of 
deficiency— openings m the muscle expo m 
the mucous membrane Throu 0 h these open 
ings a full bladder pushes out the mucou 
membrane and small hernias develop which 
become small or large diverticula of the 
bladder but not having any muscle they are 
never able to empty themselves into the 
bladder and are always kept full mcreasin 
m size by tension of the bladder The) 
occasionally become infected and stone 
may develop within them These opemn s 
vary in size in some cases when the bladder 
is open they hardly show in others they are 
large enough to admit a thumb When the 
bladder is empty these diverticula remain a 
full as mtra abdominal pressure permits 
In exstrophy of the bladder the pubic 
bones show as lateral short stumps and are 
not connected at the pubic arch the urethra 
is split wide open above (epispadias) the 
bladder is also split from top to bottom and 
spreads out on the surface of the abdomen 
It appears as if the bladder before it was 
ready to retain urine had been compelled to 
receive it and thus it bulged up between the 
developing pubic bones and prevented thar 
union Finally the whole sac splits from top 
to bottom but for a considerable period it 
had been dilated from holding the unne 
Other similar defects occur such as spina 
bifida caused by increased cerebrospinal 
fluid bulging the sac in the weaker places with 
less support and prev entmg the union of the 
spinal lamina which should cover the cord 
Rarely the central groov e fails to close as a 
tube and a condition called rachischisis 
results which causes early death the spinal 
tube being spread open appears as a mucou 
membrane In rare cases the bladder 1 
formed and completely covered with skm and 
the pubic arch has united but the P r0 ! tat ‘ c 
portion the membranous portion and the 
spongy portion of the urethra are completely 
split as in epispadias and the skm on the 
upper side passes into the mucous membrane 
of the bladder muscular tissue does no 
dev elop m the low er portion Although the 



MA \0 CONTRIBUTING CAUSES Of GENITO-URINARY ANOMALIES 369 


surface of the bladder is not exposed to con 
stant irritation by the absorbent cloths which 
are usualH worn the condition should be 
regarded as true exstrophy and the patient 
made at least dry and comfortable by trans 
plantation of the ureters into the large bowel 
That carcinoma sometimes develops from 
chronic irritation is well known the wearing 
of absorbent cloths on the exposed bladder 
has caused cancer in six cases of complete 
exstrophy observed in the clinic The ages 
of the patients \aned from 22 to 46 \ears 
The experience of transplanting the ureters 
for exstrophy of the bladder has led to similar 
procedures in cancer of the base of the blad 
der which is attendant with such constant 
suffering In such cases w e ha\ e transplanted 
the ureters and removed the bladder to the 
great relief of the sufferers 

Until recentl> the public did not know 
that something could be done for such de 
fects but now patients of all ages are coming 
for consultation in the hope that something 
can be done The chronic rubbing of the 
exposed surfaces results in fibrosis around 
the ureteral outlets and older patients as a 
rule ha\ e greatly dilated ureters and hy drone 
phrosis or pyonephrosis In some cases a 
diagnosis is made by roentgen ray examina 
tion after the ureters ha\c been injected with 
something opaque which readily shows their 
size and the condition of the pelvis of the 
kidney Some degree of inguinal hernia is 
common in exstrophy probably in the male 
this is due to failure of attachment of the 
gubernaculum which should fix the testis 
and as the body elongates and grows away 
from it hold the testis in place for develop 
ment in the scrotum If the testes arc un 
descended thev become sterile and cystic 
Sometimes the uterus is partly divided at 
the fundus or it may be completely divided 
emptying into one cervix or the uterus mav 
be double with two cervices and vaginas I 
have seen two cases of the latter condition 
Since the cloacal state is the natural one 
in fowls it early came to mind in the treat 
ment of these cases to divert the urinary 
flow if possible into the rectum 
The loss of full nerv c control in this period 
of development might occur as a result of 


spina bifida occulta which is not infrequently 
associated with the anomaly of exstrophy 
Secondary trouble from the traction on nerv es 
might dev elop since the opening in the bone 
usually at the upper sacral segment or lower 
lumbar segment may so fix the cord struc 
ture by the attachment of the dura that the 
rapid overgrowth of the spinal column pre 
viously the same length as the spinal cord 
injures the pelvic nerve by tension Some 
cases of enuresis are due to spina bifida oc 
culta in this lower region reducing the 
strength of the normal automatic control 

In past ages through evolution many 
types of life came on earth that were found 
wanting in various particulars and disap 
peared or some made further changes and in 
a different manner continued to exist for 
example the dinosaurs with small heads and 
brains long necks and big bodies cold 
blooded egg laying animals disappeared Na 
ture and evolution dislil e waste and when 
ever possible they use tissues for other 
purposes when the type of structure and 
the form of life change 

Spina bifida is a possible complication in 
exstrophv of the bladder It is of interest to 
note that where spinal fluid appears near the 
skin the hair grows In the adult then a 
patch of hair in an area on the median line 
of the back probably means that it covers 
posterior spina bifida occulta although there 
is no bulging in the area It does not occur 
in the anterior type 

1 he change of the inv ertebrate to the v erte 
brate was a drastic one as the cephalic stom 
ach with its straight gut was behind the 
nervous system in the invertebrate and be 
came changed to a position m front of the 
nervous system in the vertebrate 

In the human embiyo between the seven 
teenth and the twenty second days there are 
3 days in which the large central tube of the 
spinal column which at this time is larger 
than the large bowel is connected with the 
large bowel at a small opening called the 
ncuro enteric canal During the last year two 
patients in this condition were seen in the 
chmc both with cerebrospinal fluid at times 
leaking into the large bowel They had suf 
fered from many attacks of meningitis and 
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they were both brought in during attacks 
ami died It was then learned that their 
suffering had been caused by this very un 
usual condition 

The m\ertebrate was unfortunate in being 
controlled at the site of intake of food his 
mouth was completely surrounded by the 
nervous svstem a ring of it giving touch and 
taste With increased development of the 
nerv ous sj stem the olfactory nerves with the 
brain areas for muscle function the ganglions 
for sight and later for hearing were placed 
over the cephalic stomach The digestive 
fluids developed from areas of cells on each 
side of the stomach small masses of cells 
which resemble the cells of the liver and 
pancreas The stomach emptied into a single 
straight gut the intestinal system which 
accomplished little work by peristalsis mostly 
bv cilia just as in the trachea and m the fallo 
plan tubes It is said that at the third month 
of life of the human embryo the lower third 
to half of this tube in the center of the spinal 
cord which represents the old straight gut 
of the invertebrate is filled with loose hair 
like cilia later these are absorbed 

Kubie and Tulton recently reported two 
ne\ case of teratomatous cy sts of the spinal 
cord and reviewed man} from the literature 
The cases are all most interesting and cor 
roborate the claims that the ciliated columnar 
cells in the tumors with mucus were remnants 
of the evolution of the straight gut with 
smooth muscle and similar cells of the m 
vertebrate Some of the cells and new 
growths are found in the Lpend}ma and 
choroid areas of the v entncles the digestn e 
fluid areas of the inv ertebrate stomach The 
report is excellent but stops just short of the 
true solution of the anomal} The more 
brains the invertebrate developed the more 
difficult it was for him to get food into his 
stomach Some of the inv ertebrates however 
became quite large the ancient giant sea 
lobster w as fi\ e feet long The semi mucous 
membrane structure which we now call the 
ventricles of the brain and which has been 
enfolded b} the enormous development of 
man s greater nervous system still retains on 
the ides of the ventricle in the ependyma 
of the choroid plexus the area which products 


the cerebrospinal fluid it is possible that some 
chemical stimulus acting on the secretorj 
part of this structure could make fluid enou b 
b> stimulating the cells which once made the 
digestive fluid and now make cerebrospinal 
fluid to cause the development of ftjdro 
cephalus or hydrocephalus and pina bihda 
or spina bifida alone with less of the fluid 
formed 

I once saw a small child who was born 
with spina bifida which ruptured earl) The 
skin was reddened and softened about it 
just as occurs in a leaking pancreatic cyst or 
fistula of the duodenum In the earl) weeks 
of the life of the human embr)o the spinal 
cord and the spinal column grow equallv in 
length and in the fourth month the spinal 
column rather rapidlv outgrows the spinal 
cord The nerves are brushed downward 
with this growth and the cauda equina de 
velops The legs have developed shortly 
before this and nature to prevent traction 
on the nerves to the legs fused the outer 
covering of the spinal cord the dura andpia 
with the lower end of the central tube of the 
spinal cord and attached this onto the end ol 
the coccyx Thus as the spine grew it tool 
traction off the nerves But if this filament 
was not strong enough if it stretched too 
much or if it pulled off then the child should 
be born with club feet a condition occasion 
ally seen w ith spina bifida In this area too 
are lost out particles of nervous system 
which in the embryonic sta e e maj through 
some stimulus develop growths the nerve 
tissue tumors of the pelvis and those about 
the coccyx and sacrum The most common 
dermoids or partial dermoids are thepi’onidal 
cysts in which this terminal filament is con 
nected near the coccyx close to the skin it 
draws the skin in making canals with, a 
small bunch of hair projecting from them or 
sometimes true closed dermoids 

Today it is possible to determine tfie 
presence of twins long before birth b) e 
use of the stethoscope and the roentgen ray 
In the old days an excess of fluid or the iar 
abdomen of the pregnant woman made 
phy sician think of the po ibihty of a de 
tiv e baby Is there a change in the chemis 0 
of the fluid to change embryonic develop 
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ment as found by Loeb -who m experiment I ha\e of course discussed only a few of 
ing with frog s eggs found that by de\ eloping the anomalies found in man The others are 
the fertilized egg in o 5 or o 6 per cent sodium equalh interesting but they are not often found 
chloride solution anomalies of the nervous associated with exstrophy of the bladder 
system frequently resulted? the subject of the evening s discussion 


THE ADRENAL FACTOR 

G \\ CRILE M D T 
Cl 1 

A DRENALIN causes increased heart 
action and increased pulse pressure 
II h\ perthy roidism causes the same 
Adrenalin causes dilatation of the vessels of 
the shm and sw eating hy perthy roidism causes 
the same 

Adrenalin causes dilatation of the pupils 
hy perthy roidism causes the same 

Adrenalin increases metabolism hy perthy 
roidism does the same 
Adrenalin tends to produce hypergl> acmia 
hyperthyroidism does the same 

Adrenalin has a profound effect on the 
gastro intestinal tract h>perthvroidism has 
the same 

Adrenalin activates the nervous system 
hyperthyroidism does the same 

The symptoms of hyperthv roidism then 
are the same as the sy mptoms of adrenalism 
It would appear therefore that hy perthy roid 
ism as it is revealed by its symptoms should 
more appropriately be called hy peradrcnalism 
than hv perthyroidism We shall presently 
see however that neither of these terms 
hyperthyroidism or hy peradrcnalism is adc 
quite to describe this disease 
The injection of adrenalin in a patient hav 
ing hyperthyroidism produces an evaggera 
tion of every symptom of hyperthyroidism 
On the other hand no amount of thy roid ex 
tract or of iodine can immediately cause any 
sy mptom of hy per thy roidism 

Experimental evidence also confirms the 
clinical observation that as the thyroid ac 
tmty is increased the effect of adrenalin on 
the organism is stepped up m a sort of matlic 
matica! ratio One fact alone is sufficient to 
show that the production of adrenalism is 
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IN HYPERTHYROIDISM 1 
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dependent on the thyroid namely that m 
my xadema the injection of adrenalin has little 
or no effect In the presence of thy roid dc 
ficiency adrenalin loses its power but it is 
also true that in the presence of adrenal 
deficiency as in Addison s disease there can 
be no hyperthyroidism Therefore the thy 
roid and the adrenal glands are each equally 
essential to the production of hyperthyroidism 

Let us now consider the exciting causes of 
hyperthyroidism especially the conditions 
that may cause thv roid crises These data are 
significant for they disclose that the chief 
perhaps the only causes of thy roid crises are 
those factors that cause an increased output 
of adrenalin The factors w hich cause thy roid 
crises are the following (a) pain (b) emo 
tional excitation (c) foreign proteins— auto 
intoxication wound secretion focal infections 
infectious diseases (d) asphyxia (e) inhala 
tion anaesthesia (f) haemorrhage and (g) the 
injection of adrenalin 

Ihese are the only factors known to me 
clinicallv that can precipitate a thvroid crisis 
What common factor in asphyxia haemor 
rhage phv si cal injury emotional strain infee 
tion etc is responsible for the thyroid crisis? 
Obviouslv it is adrenalin for each of these 
factors except the injection of adrenalin is 
capable of producing an increased output of 
adrenalin Moreov er no other recognized 
clinical condition causes an increased output 
of adrenalin 

On the other hand what factors do not 
cause an increased output of adrenalin and do 
not aggravate a case of hv perthy roidism* 
Neither food nor drink nor electroiy tes nor 
narcotics nor stimulants nor sleep nor rest 
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nor a normal dailj routine nor any other fac 
tor m the whole external and internal en\ iron 
ment can either cause an increased output of 
adrenalin or precipitate a thyroid cnsis 
\\ e now see that the expression of the dis 
ease is the result of increased adrenal activity 
but only in association with increased thyroid 
activity I have seen no cases in which hy 
perthy roidism has been associated with a 
normal thyroid gland and I have not seen a 
single case of hy perthy roidism in which the 
patient s condition did not impro\e after the 
remov al of an adequate portion of the thy roid 
gland The adrenal and the thyroid factors 
both play vital roles in the production of 
hy perthy roidism \\ e shall presently see 
what is the role of each of these but before 
taking up that point we must also identify 
one other essential factor namely the nervous 
sy stem 

The great role of the nervous system is 
shown by the following facts 

i In hy perthv roidism phy siologic rest is 
one of the most effective forms of treatment 
In manv cases the cause of the disease 
can be traced to cxcessiv e nerv ous strain 
3 Ligation of the superior thyroid arterv 
which produces a break in the innervation of 
the thyroid gland profoundlv modifies the 
disease and usually converts a hyperplastic 
gland into a resting gland 

To these should be added the following 
biologic fact 

i I hat the disease occurs only in mem 
bers of the human race the principal charac 
teristic of which is the development of the 
nervous system — especially of the brain and 
That among the human race hyper 
thy roidism rarely occurs in the inferior peoples 
nor in the stupid and criminal classes of the 
white race 

All these facts indicate that the nervous 
factor beton 0 s to the picture almost as deli 
nitely and potently as do the adrenal and the 
thyroid factors 

It is dear then that there are three domi 
nant factors in the production of hyper 
thy roidism — the thyroid gland the adrenal 
glands the nerv ous system Let us now intro 
duce experimental and clinical evidence indi 
citing the role of each of these factors 


Let us recall that the brain is the ma t er 
organ and that through its nerve connectior 
it drives the organism that oxidation is the 
source of that driving force that the trillion 
of cells of w hich the organs are compo ed are 
electrochemical units and that each of the e 
cells is surrounded bv a film the vamtioow 
the permeability of which causes a vanatioy 
in the activity of the cell One would expect 
therefore to find some organ the sole function 
of w Inch is that of changing the permeability 
hence the activ lty of the cells of theorgam m 
This organ is clearly the thy roid gland The 
thvroid hormone causes a specific mcreisem 
the permeability of all the cells hence an in 
creased activ lty of the trillions of cell of the 
body An important consequence of thi vpe 
cific action of the thyroid gland is an increase 
in the electric potential arid in the electric 
conductn ity of the tissues Increased electnc 
potential determines the range of the func 
tional pow er of the organs and tissues Com 
parable to an electric battery a hich potential 
means a high energy producing power hence 
high abihtv for work In other word the role 
of the thv roid is to build up the potential in 
the cells of the working organs and to mcrea e 
the conductivitv of the tissues These impor 
t int facts hav e been \ enfied bv measurements 
made in our Biophvsics Laboratory m co 1 
laboration with A T Rowland and Maria 
Telkes 

.Furthermore our researches have shown 
that in my xccdema both the conductivity and 
the potential of the tissues are exceptionally 
low a fact in harmony with the cluneal 
observation of the stupor and low metaboh m 
of myxeedematous patients — the opposite 
state to that in h\ perthy roidism 

Apparently we have disclosed the definite 
role played by the thyroid gland But we 
must at once point out a role which the thy 
roid gland cannot play The thyroid cannot 
discharge the cells of the organs and ti sues 
the potential 01 which it build up Tlu i 
inevitable as in man made batteries t e 
char Q ing and the discharging mechanisms are 
separate and distinct mechanisms Obviou ly 
the mechanism for charging a battery can no 
more discharge the battery than can 
mechanism that discharges a battery charge u 
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The animal cells the tissues the organs — 
the whole organism in which the rate of 
accumulating a charge is go\erned by the 
th} roid gland lias no more pow er to discharge 
itself in work done than is possessed by a 
plant cell Were there no discharge mecha 
msm a health} human would be as quiescent 
as a healthj turnip But the human has a 
marvelous discharge mechanism which is en 
tirelj separate from the thjroid gland — the 
discharging mechanism is the nerv e adrenal 
combination 

Our researches on electnc potential have 
shown that in each case the effect of the mjec 
tion of adrenalin the effect of nerv e stimula 
tion and the effect of electnc stimulation is to 
discharge the potential as energj is drawn off 
to do w ork The activ c w ork — excessiv e vv ork 
in h} perth} roidism — is due to the action of 
the nerv e adrenal mechanism 

The th} roid mechanism is the charge up 
mechanism the adrenal nerve mechanism 
the discharge or w ork mechanism Obviously 
therefore neither of these can substitute for 
an> one of the others Nor can an> one work 
w ithout the others 

How interesting it is therefore that the 
principle of anoci association which has been 
evolved on the basis of clinical experience in 
cases of liyperth} roidism has as its objective 
the avoidance of these very factors — pain 
emotion infection anassthesia hnemorrhage 
and how naturall} ma> one expect a high re 
covery rate after the removal of an excess 
portion of the charge up mechanism — the 
thjroid — if stimulation of the discharge 
mechanism the death dealing mechanism — 
the adrenals — is avoided b} the elimination or 
minimization of these factors The recover} 
rate is indicated b} the following statistics 
Among 1244 cases in which information is 
available 1219 or 97 9 per cent of the patients 
are reported to be in good or fair condition 
more than 1 } ear after operation 
Furthermore how clear and logical is the 
postoperative care which has as its chief 
objectiv e as complete an av oidance of excita 
tion of the discharge mechanism during the 
postoperativ e period as is attained during the 
operation As stated there is strong ev idence 
that the activ it} of the tin roid is under the 


control of the discharge mechanism — namel} 
the nerve adrenal mechanism 

Thus to recapitulate 

1 Nervous excitation is known to be a 
cause of manv cases of h} perth} roidism 

*> Relief from nervous strain leads to relief 
of sjmptoms and the return of the hyper 
plastic gland to the normal 

j In cases of hj perthv roidism the dn lsion 
of the nerv e suppl} of the th} roid causes great 
improvement sometimes even a complete 
disappearance of sjmptoms and the return 
of the hjperplastic gland to the normal 

4 Ever} one of the known excitants of 
hyperth} roidism namel} infectious diseases 
focal infections emotional excitation etc in 
volv es nerv e excitation which in turn produces 
an increased output of adrenalin The adre 
nalin in turn, has the pow er of activating the 
th} roid 

In view of the abov e considerations it would 
appear that a primarj adrenalectomy would 
have both immediate and remote advantages 
m cases of extreme hyperthyroidism The 
immediate advantages are indicated by a 
comparison of the early postoperativ e course 
of patients after th> roidectomy and after 
adrenalectom} After thyroidectomy the pa 
tient is at first extremely nervous and difficult 
to quiet after adrenalectom} the patient is 
usuall} quite calm and rests well B} adre 
nalectom} therefore the acute exacerbation 
of the h} perth} roidism which is so dangerous 
in cases of extreme h} perth} roidism is 
avoided After thyroidectomy the pulse rate 
is usually v ery rapid and remains so for sev 
eral hours often increasing in rate rather than 
decreasing after adrenalectom} the pulse rate 
graduall} drops More sedativ es are required 
after th} roidectom} than after adrenalec 
tom} Excessive perspiration is noted after 
thv roidectomy and but a moderate amount 
after adrenalectom} As for the remote 
results the permanent lessening of the dis 
charge mechanism that is of the adrenal tis 
sue lessens the probabilit} of recurrence of 
the disease after the removal of a portion of 
the hvperactive thyroid 

It is obv ious that w e are now approaching 
an understanding of h} perth} roidism and 
are still increasing our abilit} to cope with 
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the disease successful!} The foregoing con 
siderations at least supply an interpretation 
of the exciting causes of the svmptoms and 
the clinical course of the disease The} offer 
an interpretation of the dominance of the 
brain m definite ph>sical terms the> point 
out clearh the physical basis for p*y chic man 
agement and for the role of focal infections 
and infectious diseases thej show that the 
th> roid the adrenals and the ner\ ous system 
are each affected b> each of the others and 
that in turn each affects each of the others — 
a necessary arrangement for the primitive 
energy transforming s>stem— a s>stem which 
transforms potential into kinetic energy 
The nerv e receptors are the means v hereby 
this energy sy stem adjusts the organism to the 
environment etc The nerv ous system is pas 
sive until activated the adrenal is quiescent 
until activated the thyroid is quiescent until 
activated In the role of the automaton thus 
created the thyroid is driven to govern the 
potential and the permeability and with it the 
activ it} of the countless cells of the organism 
1 he adrenal and the nerve mechanism cause 


a discharge of energy which is manifested b\ 
work done — emotion exertion etc 
When one considers this correlation of the 
thyroid the adrenals and the nervous system 
as evidenced by clinical observation and b\ 
experimental data especially by the evidence 
accumulated in biophysical researches it be 
comes clear that a new name must be given to 
the disease w hich w e hav e formerly associated 
only with the thyroid by the term hyper 
thy roidism 
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PARAVERTEBRAL ANESTHESIA IN UROLOGY 
With a Retort or Its Use in One Thousand Cises of the Kidnea and Ureter 1 
H\POLD B HER 1\N\ MD Brooklyn New \ork 

\ND 

rUGENr D0zs\ MD Bud west Huncvry 


S INCE the disad\antages that may be 
encountered in the use of general 
anaesthesia are well known a detailed 
discussion of them is hardly necessary The 
heart the lungs and primanl> the kidne>s 
are not indifferent in their action when 
ether chloroform or nitrous oxide is used as 
an anaesthetic The influence of these annes 
thetics on hidne> function has long been an 
object of study Man} authors (Thompson 
Haines and Milliken) hav e been able to dem 
onstrate that there is delay during general 
anaesthesia in the appearance of indigo 
carmine from both kidney s 

Grondahl examined the urine of 75 patients 
after ether narcosis and was able m 36 per 
cent of the cases to show albumin 

S Pascual s w ork on the effect of general 
anaesthesia on kidney tissue is of interest 
In normal structure the epithelial cells in 
the convoluted tubules have a striated border 
which is thought to play an important part 
in urinary secretion Pascual made histo 
logical examination of kidney tissue after a 
general anaesthesia had been used and found 
that this striated border of the epithelial cell 
was lacking The general result of narcosis is 
an oliguria without a disturbance in the con 
centrating power of the kidney However 
a patient whose kidneys have a lowered con 
centrating pow er will develop a postoperativ e 
nitrogen retention if he receives a general 
anesthetic If w e lay aside the disadvantages 
of general anesthetics we still find that in 
various pathological conditions parav ertebral 
anesthesia is undoubtedly the method of 
choice In arteriosclerosis severe cardiac 
lesions myocardial degeneration tubercu 
losis of the lungs and bronchial asthma the 
use of paravertebral anesthesia has a distinct 
adv antage 

Local anesthesia has come to assume an 
important rdlc in modern urological surgery 

F rath D p tm t fU logy fth Tiimi yF<t 


Frequently the surgeon is confronted with 
cases in which the use of a general anesthetic 
is contra indicated If a renal deficiency 
exists before operation or the remaining 
kidney demands operative attention then 
local anesthesia becomes the method of 
necessity rather than of choice 

Certain conditions must be fulfilled in order 
to insure a successful result w ith parav ertebral 
anesthesia The surgeon must have (1) the 
co operation of the patient (2) he must use a 
good anesthetic and (3) he must use the 
proper technique 

TIIE PATIENT 

In working with any form of local anes 
thesia it is of paramount importance to gain 
the confidence of the patient and make him 
less apprehensive In this Clinic all of the 
operations arc performed under local anes 
thesia and the patients hav e come to expect 
this As a result the patient comes to opera 
tion with a feeling of security and confidence 
Persons of low mentality who are of a dis 
trustful frame of mind and cannot overcome 
this tendency (neurasthenic or hy pcresthetic 
individuals) arc not proper subjects for para 
vertebral anresthesia hence another form of 
anesthesia is advisable in such cases 

The evening before operation the patient 
is giv cn o 5 gram of v eronal Thirty minutes 
before the patient is taken to the operating 
room o 02 gram of morphine sulphate are 
injected The v eronal insures a night s sleep 
the morphine lowers the sensibilities 

AN/ESTHETIC 

Novocain is used m this Clinic as the 
anrcsthetic of choice It has proved to be the 
least touc most reliable and least expen 
siv e anxsthetic The novocain solution is pre 
pared from novocain adrenalin tablets which 
are dissolved m a physiological salt solution 
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Each tablet contains o 125 gram of no\o 
cam and o 0001 5 gram of adrenalin The 1 
per cent solution of novocain which is the 
strength used to produce parav ertebral anaes 
thcsia is prepared by dissoh mg 8 of these 
tablets (pharmaceutical division of Bayer 
Mcister Lucius) in 100 cubic centimeters of 
phy siolo e ical silt solution This solution 
must be freshh prepared before each opera 
tion and sterilized by boiling It is then 
cooled and ready for use The adrenalin con 
tent of the anesthetic by its action m con 
striding the blood vessels makes possible 
a slow absorption of the novocain Thus the 
action of the novocain is more intensive and 
lasting being elfectiv e for a period of 2 hours 

TECHNIQUE 

In discussing the technique necessary for a 
proper administration of the anesthetic it 
may not be amiss to review a few anatomical 
relationships primarily the course of the 
lerves to be anesthetized The region of the 
abdominal wall that must be incised m oper 
ations upon the kidney and ureter is inner 
vated by the intercostal and lumbar nerves 
The intercostal nerv e as it emerges from the 
inten ertebral foramen travel with the artery 
and vein of the same name in a sulcus on the 
lower and inner border of the rib These 
structures which lie behind the pleura pro 
ceed with the ribs anteriorly Where the in 
tercostal nerve makes its exit from the inter 
\ ertebral foramen it gives off a commumcat 
ing branch the ramus commumcans to the 
sy mpathetic chain This sy mpathetic chain 
which is connected with the intercostal nerve 



Fj The po t on of the pat e t du the 0™ 
o t f the p ertcb 1 anx th 1a P nt I mfl 
die t tr c t ous ivh I mile th w <ol 
to l dt gnatethe t [ inject 0 

through the rami communtcantes runs down 
on each side of the v ertebral column It 1 
composed of chains of ganglia each gan lion 
1 ) ing in an intercostal space The intercostal 
and lumbar nerves together with the nerve 
arising from the twelfth thoracic (lhohypo 
gastric nerve) and the nerve an mg from the 
hrst lumbar (1I10 inguinal) innervate the ab 
dominal wall The s> mpathetic fibers inner 
vate the kidnev the adrenal the ureter pen 
toneum and the other abdominal organs 
It is possible therefore by directly mfiltratin 
the intercostal and lumbar nerves at the point 
where they emerge from the intervertebral 
foramen which is the site where the rami 
commumcantes takes origin to produce an 
anesthesia not onlv in the abdominal wall 
but espeaall> in the kidney and ureter 
In order to obtain a good anesthe ia m 
operations of the kidney and ureter we block 
from the ei e hth to the twelfth dorsal nerve* 
that is the last 5 intercostal nerves and the 
first lumbar nerve If it be ome nece arv 
to work on the lower ureter it is more a. 
vantageous to anesthetize in addition t e 
second and third lumbar nerves Receo ) 
some urologists hav e adv ocated blocking oni) 
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1 1 3 I'oints of injection o er the lo cr border of rib 
(eighth to twelfth) and the 1I1 c ere t The spa e marked 
out ly the dark lines shows the area that 1 ant thetized 
through both the para ertcb al antsthe 1a and the local 
infilt ation (after Uraun) 

the ele\cnth and twelfth dorsal and first 
lumbar ncr\ es \\ hile others hav e attempted to 
worl with an amcsthesia of only the twelfth 
dorsal and first lumbar nerves (von Lichten 
her*,) 

1 he technique of parav ertebral anesthesia 
as used in this Clinic is as follows the patient 
sits upon the operating table with his legs 
hanging o\ er the edge He is told to cross his 
arms in front of him bend slightly forward 
and arch his bach Aided by an assistant he 
maintains this position In this way the 
intercostal space is increased and the ribs can 
be more easily palpated The low er angle of 
tlu. scapula which marks the location of the 
seventh rib is located 1 he next low er rib is 
the eighth At this point we begin the antes 
thcsia In stout patients it ma> be difficult 
to make out the lower angle of the scapula 
If the patient is told to move his arm and 
shoulder up and down the scapula will move 
also and in this way gi\e us a landmark 

At the lev el of the eighth rib w c palpate the 
spinous process of the \ertebra I wo to two 
and a half fingers breadth lateral from this 
point and on a lea cl with the lower border of 
the eighth rib w e place a small w heal of no\ o 
cam in the skin as a guide This is done in 
the same manner with each rib until the 
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twelfth is reached Then a wheal is made 
o\cr the iliac crest just lateral to the long 
muscles of the back Using a thin needle 
from 9 to 12 centimeters in length we begin 
at the eighth rib where the first wheal was 
made 1 he needle goes through the skin and 
underlying soft structures until the lower 
bolder of the rib is reached There 3 or 4 
cubic centimeters of 1 per cent no\ocain solu 
tion are injected Care must be taken not to 
injure the pleura In stout persons in whom 
the needle must pass through a thick lay er of 
soft underlying tissue it may be difficult 
to find the lower border of the rib In such 
cases one can carefully use the needle directlv 
as a guide to the body of the rib taking care 
how c\ er not to injure the sharp point of the 
needle which would hinder the sense of feeling 
necessary for the fine work to follow When 
the rib is found the needle is moved slowly 
downward until the lower border is reached 
B\ this method it is possible in very stout 
patients to inject the novocain precisely under 
the lower border of the rib and thus obtain a 
good anxsthesia Contrary to the view held 
by other workers who state that it is lmma 
tcnil whether the upper or lower border of 
the nb is injected we have found that in 
view of the small amount of anxsthetic in 
troduced the best result is obtained when 
the injection is made exactly at the lower 
border 
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Fig ^ The 1 nes ma L ut th t po t of the 
bd nunal w 11 th 1 1 i filt ated lo ally in oper t ons 
the kid > d eter ( ft r B u ) 

It should be stated that m the anaesthetizing 
of the intercostal ner\e the so called intra 
neural injection is made difficult on account 
of the situation of the ner\e in the costal 
sulcus Therefore a perineural infiltration 
must be given Three to four cubic centi 
meters of the no\ocain solution are sufficient 
to reach and anesthetize the intercostal nerv e 
When the novocain has been injected against 
the lower border of the rib the needle is 
withdrawn a few centimeters and its point is 
directed tow ard the \ ertebra and parallel with 
the rib The needle is slowly carried forward 
until a bony resistance is felt which is the 
\ ertebra V e inject 3 or 4 cubic centimeters 
of the no\ocain solution at this point This 
technique is carried out from the eighth to 
twelfth rib 

The injection at the rib border blocks the 
intercostal nerve while the injection of novo 
cam at the vertebra anxsthetizes the rami 
commumcantes and through this there results 
an anTSthesia of each segment 

From the last wheal on the twelfth rib and 
then that ov er the iliac crest the infiltration 
is carried downward in a fan shaped manner 
using from o to 25 cubic centimeters of novo 
cam solution This results in a blocking of the 
1I10 inguinal nerv e 

In operations on the low er ureter the lum 
bar nerves are anaesthetized in the following 


manner The lumbar nerves as they emerge 
from the v ertebral foramen take a direct and 
straight path downward To block these 
nerves w e palpate the spinous proces of the 
lumbar vertebra and 3 centimeters lateral 
from this point we introduce a needle goin 
through skin and muscle in the direction of the 
transverse process of the lumbar vertebra 
W hen the needle meets bony resistance 3 to 
4 cubic centimeters of the solution are in 
jected This is earned out with the first 
second and third lumbar v ertebra 
After the regional anaesthesia is completed 
the line of incision is infiltrated by means of 
the usual method first subcutaneously and 
then deeper into the muscle layers 
In operations on the kidne> 150 cubic 
centimeters of nov ocain solution are used In 
cases in which the ureter is laid free m its 
entire length or one meets with a very thick 
abdominal wall an additional 50 cubic centi 
meters of the solution must be used This is 
for the anaesthesia of the lumbar nerves and to 
provide for the longer incision 
At this Clinic the results with the technique 
for paravertebral inxsthesia described have 
been practically 100 per cent successful mpro 
viding good anaesthesia 
It happens not infrequentlj that when the 
renal pedicle is clamped the patient evpen 
enccs some degree of pain However in most 
cases this is negligible Tinsterer and Torel 
have described a method of paravertebral 
anxsthesia m which they recommend after 
isolation of the kidney the injection of a small 
amount of novocain into the pedicle and sur 
rounding peritoneum Other authors advo 
cate that a light ether anaesthesia be given 
during the ligation of the renal artery and vein 
It has not been found necessary to appl) 
either of these methods in the work at this 
Clinic , , 

Some workers who perhaps have not nan 
the opportunity to use paravertebral anxs 
thesia in a large number of cases are of tne 
opinion that it is not practical for general use 
in urological surgery Von d Huetten on 
basis of 7 cases reports that this method 0 
anaesthesia is complicated and difficult In our 
review of 1 000 cases with paravertebral anxs 
thesia we are able to state that the me 
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is simple and uncomplicated A little prxc 
tice enables one to giv e this form of anaesthesia 
with assuredness 

It has beensaid in speaking of thcdisadv an 
tages of paravertebral anoisthesia that its 
administration requires time In a clinic with 
a full operating schedule too much time would 
be necessary to carry out this anaesthesia 
However tins is not a real objection since 
w ith a good technique it can be giv cn in about 
10 minutes An assistant having scrubbed 
earlier can complete the anesthesia bj the 
time the operator is read} to begin work 
When one operation must follow another in 
order to avoid dela> an assistant leaves the 
table a short time before the operation is fin 
ished and prepares the next case 

The toxic action that results in the use of 
an amount of novocain solution necessary for 
this anaesthesia is said to be a disadvantage 
and danger We can state on the basis of 1 000 
cases in some of which 2 or j grams of novo 
cam were given in ^ to 1 per cent solution 
that we have not seen any toxic action from 
the drug Furthermore no untoward results 
hav e occurred from the adrenalin content of 
the solution In nervous patients the drug 
may at times give rise to slight symptoms 
such as cardiac palpitation a rapid and small 
pulse dizziness cold sweats or vomiting Col 
lapse has not occurred in a single case The 
slight s> mptoms just mentioned are ascribed 
to cerebral effects due to the absorption of 
novocain It is questionable if the morphine 
giv en pre operativ ely is not responsible in part 
for these s> mptoms 

Tinsterer describes another disadvantage of 
paravertebral anesthesia that makes its use 
impractical as a routine procedure He has 
observ ed in a few instances that the dura can 
protrude into the interv ertebral foramen and 
even bulge out to the point where the s>mpa 
thetic ganglia is situated In view of this it is 
possible b} injecting according to the tech 
mque of paravertebral anxsthesia for the 
needle to enter the dura Thus a large amount 
of novocain entenng the dura could produce 
serious effects Kappis in reviewing 32 kid 
ne> operations under paravertebral antes 
thesia reports 1 death In this case he was 
able to demonstrate the presence of novocain 


in the spinal fluid Among the 1,000 cases 
reported in this article no similar experience 
has occurred 

It has also been said against this form of 
anesthesia that the adrenalin in the solution 
gives rise to a secondary dilatation of the 
blood vessels and thus makes liable a post 
operative hemorrhage Careful hemostasis 
will avoid this Here we can state that m our 
series of cases there has been no postoperative 
hemorrhage that could be ascribed to the 
action of the adrenalin Druener recom 
mends that in order to avoid the injection of 
the solution into the blood v essels the infiltra 
tion be carried out from la} er to layer begin 
nmg with the operative wound Kappis first 
infiltrates his line of incision cuts down uses 
a splanchnic anesthesia and then infiltrates 
the adipose capsule of the kidne> He claims 
that by thus injecting in two stages he avoids 
the danger of introducing adrenalin into the 
larger vessels 

Splanchnic anesthesia is recommended b> 
some authors The technique necessar> for 
this method is more complicated and danger 
ous than is the paravertebral method In 
vestigations show that splanchnic anesthe 
sia influences kidney function 

A Schmidt and P Siw an found that several 
hours after splanchmc anesthesia there was a 
sharp decrease in the urinary output The> 
observed this in one third of their cases In 
25 per cent of the cases there was a decrease 
in the output of nitrogenous products m the 
urme Salt excretion was practicall} unin 
flucnced 

The administration of splanchnic anxsthe 
sia is not without danger Kappis m his 
technique introduces a needle at the lower 
border of the twelfth rib posteriori} The 
needle is directed upward and medial for a dis 
tance of 7 centimeters which is the point 
where the semilunar ganglion lies and where 
the splanchnic major and minor nerves take 
origin The novocain solution is injected at 
this place It must be remembered that on the 
right side the vena cava and on the left side 
the aorta are close to the semilunar ganglion 
Therefore in carr} ing out a splanchnic an®s 
thesia the danger of injur} to these great v es 
sels is not remote 
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Man> surgeons prefer and recommend the 
use of pmal rather than para\ ertebral anxs 
thesia because it is simple and requires Onl\ 
one site of injection In \ lew of the serious re 
suits that are often seen following spinal 
anxsthesia w e belie\ e that in hidnev surgery 
para\ ertebral inxsthesia offers a safer and 
better method 

Rannuci in a senes of 67 cases studied the 
effects of spinal anxsthesia on kidney func 
tion He found that following such anxsthe 
sia the urinary output is diminished and the 
urea nitrogen of the blood is increased In 
one third of the cases he found albumin in 
the urine This he explains as being due to 
the action of the noaocain on the cerebral 
centers Conducting his in\ estigations along 
the same lines in cases in \\ hich para\ ertebral 
anxsthesia was used he was not able to find 
any changes in the blood or urine such as 
were found in the spinal anxsthesia cases 

In all operations that they carried out un 
der spinal anxsthesia Abadie Baldous and 
Dormer noticed that there was an increase m 
nitrogen of the blood E Bamberger reports 
his observations in 166 cases operated upon 
under spinal anxsthesia He found regularly 


an increase in body temperature Thi oc 
curred between the fifth and suth diyspo t 
operative in other cases between the ei hth 
and twelfth days or sometimes this feier rtf 
\ eloped at both these periods With them 
creased temperature menm 0 eal symptoms 
and also severe headaches appeared There 
was an increase in the nitrogen products of the 
blood and a decrease in the output of phenol 
sulphonephthalein and indigocarmine 

In addition to these slight and transitory 
sy mptoms which spinal anxsthesia produ e 
some authors report more harmful result* 
Salleras observed a case in which after an 
operation under spinal anxsthesia aparah 1 
of the detrusor muscle of the bladder occurred 
This patient dev eloped incontinence of the 
unne and f cces which persisted for ^ year 
balleras stated that this paralysis was due to 
an injury of the urinary and defecation 
medullary centers by the needle 

The influence of paravertebral anxsthesia 
on the kidney function was studied b\ k 
Lion w ho observed 00 cases He found in hi 
senes that there was no increase in the urinary 
output or urine alts after paravertebral 
anxsthesia 

Protopapow Ncuwirth and Andler do rrt 
conhrrn the results of Lion They are able to 
report that with this anxsthesia no evidence 
of disturbance in kidney function has beer 
observ ed 

In writing of his experiences with para 
vertebral an csthesia Lowsley reports thaUhc 
blood pressure is not lowered as m spinal 
anxsthe la nor is it increased as freqaenth 
occurs with inhalation anxsthesia Hefuth r 
states that the danger of lung complications 1 
practically negligible He sees as a great 
adaantage the fact that the patient can par 
take of liquids immediately after the opera 
tion which is of prime importance in kidney 
surgery 

If w e re\ lew the v arious method oi narco 
sis described in this article and compare e 
disadvantages of inhalation splanchnic or 
spinal anxsthesia with the advantages to 
gamed by using parav ertebral anxsthesia * 
cannot help but feel that in the surgery ot toe 
kidney and ureter paravertebral ajwstnesia 
is the method of choice 
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In this Clime during the past 10 years 
1 000 operations on the kidney and ureter 
were performed under parav ertebral antes 
thesia A summary of these operations is set 
forth in lable I 

The operations were all carried out in a 
most fa\orable manner There were 10 cases 
in which a minimum amount of ether was 
gi\ en during the ligation of the renal pedicle 
In conclusion we wish to state that in this 
Clinic most satisfactory results have been 
achieved with parav ertebral anxsthesia 

SUMMARY 

1 One thousand operations upon the kid 
nev and ureter with paravertebral anxsthesia 
are reported 

The disadv antages transitory or perma 
nent which arise with inhalation splanchnic 
or spinal anTSthesia are not met with in the 
use of paravertebral anesthesia 

3 A markedly neurotic and apprehensiv e 
patient should not be selected for this form of 
anesthesia 

4 There is no contra indication to the use 
of parav ertebral anesthesia such as a low or 
high blood pressure poor renal function car 
diac lesions or pulmonary inv olv ement 

5 The safety of this anesthesia has been in 
our experience absolute 

6 Its technique is uncomplicated and 
easily carried out 

7 It is the anccsthesia of choice m surgerv 
of the kidnev and ureter 
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S O CALLED urinary extravasation is 
an extensiv e fulminating phlegmon 
originating in or about the urethra and 
is usually accompanied by massiv e genital and 
pcrigenital gangrene It claims a mortality of 
o\ er 40 per cent 1 he legion is alvv a\ s an in 
fection mo t often follows pre existing ure 
thral disease — notably stncture — but mav be 
secondary to trauma In private practice the 
condition is rarel> encountered in large hos 
pitals it is frequently seen and since conv ales 
cense is protracted at Bellevue Hospital vve 
are seldom without at least one such case in 
the vv ards of the Urological Serv ice As a rule 
the diagnosis is correctly made and if the lesion 
has been observed once one could scarcely 
fail to recognize it again Treatment is sur 
gical and should include immediate establish 
ment of free urinary drainage together with 
inordinately wide incision of the involved 
areas 

During the past 14 years i 0 s patients with 
periurethral phlegmon hav e been admitted to 
Bellevue Hospital and all but of these were 
treated on the Urological Service Two infants 
s and 6 weeks of age were admitted to the 
Childrens Surgical Service This series con 
stitutes the basis of this studv 

ETIOLOGY 

For anatomical reasons periurethral pbleg 
mon is a disease peculiar to males Although 
a third of our patients were between the ages 
of 45 and 60 no age was exempt (Table I) 
Two were infants without demonstrable ure 
thral obstruction yet eaten ive operation was 
required However urethrx scarred and ul 
cerated by infections past and present often 
weakened and dilated by the long continued 
urinary back pressure secondary to stncture 
offered the least resistance to infectious flare 
ups> As a rule the inflammatory process is 
most severe at the site of stncture or old pen 
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urethral infiltration In only 7 cases was an 
antecedent gonorrhoeal infection denied 
Twenty patients had been operated upon for 
stncture previously and 1 had been previouslv 
operated upon for extravasation 

Unless it follows recent trauma the lesion 1 
always of a primary infectious etiology The 
straddle injuries of the perineum arc the 
common trauma as in 4 of our patients Tol 
lowing transv erse rupture of the urethra bv a 
crushing blow unnary infiltration with ac 
company mg infection and cellulitis ensues 
Phlegmon mav complicate fracture of the 
pelvis V c have recently observed a patient 
in whom extrav asation followed urethral laccr 
ation by instrumental trauma In BarwclL 
case ( ) the lesion followed rupture of the 
membranous urethra during intercour c 
V hile urethral obstruction (stricture) is found 
in the majority of extravasation cases (85 per 
cent in this series) its presence is not essentia! 
Primary obstruction by urethral calculi ha 
been ohserv cd by some but such stones were 
not identified with our cases In one patient 
however u calculi were found impacted be 
hind a tight stricture at the junction of the 
pendulous and bulbous urethra Suppurative 
periurethritis adenitis (httntis Covvpentis) 
and periadenitis with secondary localized ure 
thral necrosis and phlegmonous infiltration 
account for certain cases without demonstrv 
ble stncture There is still another group pre 
senting an apparently intact urethra with no 
evidence of actual urinary infiltration yet 
characterized by massive gangrenous phle 
mon and clinically indistinguishable from the 
lesions in which unnous infiltration 1 presen 
Some hav e designated these as idiopathic bu 
w e believ e them to be likew lse of penuretlua 
infectious origin 1\ e observ ed 2 cases of t e 
2 latter tvpcs ir patients died Because 0 
the seventy of the inflammatory reaction 
in most instances it is quite impossible 0 
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estimate to whit degree the urethra has been 
involved by the periurethral process 
We ha\ e not considered as belonging to this 
non stricture group a series of 295 cases of 
localized periurethral abscess observed during 
the period co\ ered by this study nor cases of 
streptococcus scrotal and penile gangrene 
Most periurethral abscesses are secondary to 
gonococcus infection although man} times 
other organisms can be demonstrated While 
these abscesses are acute suppuratrv e lesions 
pathologically not unlike the group designated 
as extravasation and are restrained by the 
same fascial planes as extravasation we do 
not associate them clinically with the more 
extensive gangrenous phlegmons because the> 
are localized Howev er it is conceivable that 
by marked extension a previously localized 
periurethral abscess might become clinical ex 
travasation but the 2 cases of this senes in 
which gonococci were demonstrated were both 
associated with stricture Furthermore we 
have not included those cases of urinar> infil 
tration due to rupture of the bladder ureter 
or kidne> 

Bactenologically streptococci staph} lococ 
ci bacillus coli bacillus perfnngens and \ an 
ous anaerobes are most often etiologically 
associated with extrav asation Certain ob 
servers particularly the Trench haveempha 
sized the etiological importance of these 
anaerobic bacteria and ha\ e pointed out that 
without anaerobic invasion there will be no 
gangrene (5) However a mixed infection is 
always present the colon bacilli in many cases 
accounting for the nauseous stench emitted by 
the lesions 

ANATOMY 

The extension of periurethral phlegmon is 
guided by certain anatomical structures the 
external and internal pelvic fasciae A correct 


TABLE I — AGES OF PATIENTS 


19 and under 
so to 29 
30 to 39 
40 to 49 
50 to 59 
60 to 69 
70 and over 


Total 135 

Intuits j nd 6 is ek Id 



extrav isations and Us abdominal continuation Scarpa s 
fascia is less frequentlj involved Intrapelvic extravasa 
tions are least commonly observ ed 

knowledt e of the surgical anatomy of these 
planes is essential not only for a proper under 
standing of extravasation but also for its cor 
rcct treatment The present anatomical con 
ception of these structures is indicated dia 
grammatically in Tigure 1 The triangular 
ligament is the dividing line It is a densclv 
fibrous wall formed by two fascial layers a 
firm anterior and thin posterior la}er it 
stretches across the pubic arch and is at 
tached anteriorly to the symphysis pubis lat 
orally to the ischiopubic rami and posteriorly 
offers insertion for the all important Colies 
fascia Between the layers of the triangular 
ligament courses the penile vascular and nerve 
supply and within its confines are the mem 
branous urethra and the ducts of Cowpers 
glands 

As indicated Colles fascia, or more correctly 
the superficial perineal fascia is firmly at 
tached to the posterior border of the triangular 
ligament from w hich point it sw eeps first back 
ward and downward separating the deep and 
superficial transverse perineal muscles then 
forward It is firmly attached laterally to the 
ischiopubic rami continues anteriorly under 
the perineal scrotal and penile skin to fuse 
with the deep penile fascia at the root of the 
organ A compartment is thus formed— the 
anterior perineal triangular space — closed 
everywhere except at the base of the penis 
Through this unprotected area extravasation 
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extendi upward o\er the abdomen bcnuth 
Scarpa s fascia which is the abdominal con 
tinuation of Colics fasti i In the groin the 
firm attachment of the superficial abdominal 
fascu (Scarpa s) to Iouparts ligament quite 
genet ilk prevents invasion of the anterior 
thigh In onl\ 2 cases did we find involvement 
in this latter locvtion both of these patient 
presentm 0 extensive abdominal ind genital 
infiltrations winch had broken through the 
barrier at Poupart s ligament I he anatom 
ical identity of the deep penile fascia of Buck 
and the fascia of Colles is disputed but Wes 
son (7) on the bi is of injection experiments 
has recentlv described these as epurate 
structure (rig 1) 

These are the main anatomical consider! 
tions and infiltrations which originate anterior 
to the trnngular ligament will follow a course 
limited in the perineum and genitals b\ Ctllcs 
fascia and ov er the abdomen by Scarpa s fas 
cia (l ig ) Perineal and scrotal involvement 
is noted first and if neglected or improperly 
treated penile lower abdominal and groin 
cellulitis immediately succeeds Less often is 
the site of origin 111 the pendulous urethra and 
here penile involvement max be localized by 
Buck s fascia or max be followed by upward 
exten ion over the abdomen Rarely is the 
ero turn or perineum secondarily involved 
w hen the process originates in the pendulous 
urethra If it originates on pelvic side of tn 


mgular ligament retroprostatic exten no 
most often occurs (rig j) Thts usually in 
v ades the ischiorectal fossx and max include 
the buttocks and inner upper aspects of the 
thighs In one case coming to autopsy retro 
} entoneal infiltration extended up the lumbar 
gutters to the kidney lev el \\ hen wtrapcluc 
infiltntion points anterior to the urethra a 
prev estcal or penv esical phlegmon results At 
autopsy cases showed this lesion with fatal 
secondary peritonitis Unless pointin im 
mediatelv into the ischiorectal fossa: intrapel 
vie extravasation rarely manifests itself early 
enough to offer great hope of surgical cure 
V\ hen the primary inflammatory lesion 1 
between the lay ers of the triangular h ament 
the infiltration may point either way— toward 
the pelvis or more often externally— alw ay 
takin & the course of least resistance (Fi 4 ) 
Occasionally direct extension to the ischio 
rectal spaces may occur as we ob erved 4 
times or may secondarily involve the e spaces 
after penetrating Colles fascia The relative 
frequency with which the various structures 
were involved in our cases is indicated in 
Table II The extent of the lesion depend 
upon the site of origin the virulence of the 
infection and the duration of the disease ' ® 
have seen cases of 7 hours duration vu 
infiltration extending from the perineum tot e 
costal margins and by this time genital gan 
grene had occurred 
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P \TIIOLOG\ 

Most frequcntl\ there is urethral necrosis 
with subsequent perforation at or proximal to 
a stricture This urethral gangrene mi) result 
from mechanical urinary pressure against a 
dilated weakened and infected membrane 
but is probably more often the result of acute 
local infection (flare up) at the site of stricture 
or in an area of periurethritis Mechanical 
factors explain some cases while infection ex 
plains all In proof of this patients ha\ e been 
observ cd in whom the origin of the infiltration 
was distal to a stricture Afforded egress 
through the diseased urethra the infected 
urine incites the w idespread phlegmon It has 
been proved by injection that sterile urine will 
not incite this process (8) 

Trench observers (1 2) in particular hold 
that actual urinary infiltration does not exist 
that periurethral phlegmon is caused bv bac 
tenal invasion only — notably anaerobic and 
that fluid m the tissues simulating urine is an 
acute inflammatory exudate On the other 
hand Kidd (6) repeatedlv found a 2 per cent 
urea content in fluid obtained from the tissue 
at time of operation In 2 cases at Bellev ue 
in which this test was made urea was found 
Therefore there mav be phlegmon with or 
without urinarv extravasation 

At onset the lesion is a cellulitis with asso 
ciated extensive vascular thrombosis result 
ing m earlv gangrene Invasion of the tunica 
vaginalis spermatic cord or corpora caver 
nosa or spongiosum seldom occurs although 
wc hx\ e observ ed the incidence of each 

\\ ith chronic urethral obstruction upper 
urinarv tract dilatation and infection coexist 
and are dependent upon the duration and de 
gree of the blocka 0 e In 2 ca cs no phenol 
sulphonephthalein was obtained in 2 hours 
observation and in 3 others onlv a trace was 
found (Table III) Acute superimposed 

TXBLE II — STruCTUPES INVOLVED B\ 
EX-TPAV VSATION r 


1 enneum Q4 

Scr turn 7 

Icn 60 

C ro 6 

U domen 34 

Buttock 4 

Tin 1 

( am; pre ent /7 


TABLE III — LABOFATORX FINDINGS* 


Ph 1 lph phth 1 r h t ) C 

None 2 

Trace 3 

S to 10°* 3 

11 to o 7 

21 to 30 Q 

40 to 50 6 

0 er so S 

C It c 

Conococcu 
Streptococcu 

Staphylococcus 6 

Bacillus coli 4 

Ga hacilli 3 


(anaerobes not ba ill us wclchn) 


unucr 35 
36 to 50 
51 to 7 
O er 7o 
Hi 0 hcst 


Unde 1 
1 to 2 
1 to 3 
3 to 4 


th al phi cm lw y 
n p m t f p -op t 
dp tth fi t 


p> elonephritis is often encountered and in 
some instances is the immediate cause of 
death (10 cases) 


SXMPTOMS 

The toxic sy mptoms of cellulitis ov ershadow 
all others sav e those of acute urinary retention 
when urethral obstruction is present Marked 
local tenderness and swelling chills and fever 
succeeded by toxic mental confusion often 
progressing to delirium and coma are the out 
standing symptoms The intensity of both 
local and general symptoms is governed by 
the degree and duration of the phlegmon 
Constitutional resistance is a feeble factor in 
the face of an ov erw helming bacterial toxamua 
such as that produced b> the streptococcus 
for example The majority of these patients 
have long battled more or less fortuitously 
with stricture periurethral abscesses and 
renal infections Little resistance indeed can 
these men offer to bacterial invasion with its 
attendant gangrene more espcciallv when the 
heart also has been damaged by cardio 
vascular degeneration 
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F g 5 Th h cte t c ppe e o dm sion In 
th ca pcm! gang «n wa p ou ced and rot 1 
gang ew far da d 

Dysuria and other urethral symptoms are 
usually pronounced Urinary difficulty was 
noted b> 7 diminished stream by 49 dnb 
bling b\ 21 marked frequency by more than 
halt h'ematuna b> 19 gleet b\ 18 and burn 
mg or painful urination b\ 0 s Fourteen pa 
tients were admitted in acute complete 
retention and 8 were in chronic complete 
retention with o\ erflow 
The onset of phlegmon is abrupt Oc 
casionalh patients hav c noted the presence of 
nodular periurethral infiltrations for some 
time previous to the acute onset Most often 
the lesion is herildul onl\ b\ acute dysuria 
immediateh followed b\ swelling and the 
su,ns and svmptoms of phlegmon The dura 
tion of the phlegmon as noted bv our patients 
is indicated m Table I\ Tho e lesions a! 
legedtobeof to 0 months duration (5) were 

T VBLE IV — DUr VTION OI PHLEGMON TO 
KNOWLEDGE OF PVTIENT* 

D) C tt 1 C 

6lO 

3 3 

4 b 4 

* 5 

6 4 0 

5 S 1 



Fig 6 Ma k dp el d penile in 1 em t Altho gh 
s owl in olvem t p ese t in th ca t not d 
\a ed si u uallj b erved 0 dmi t theh pitaL 


obviously large periurethral infiltrations which 
had recently and suddenly burst their bound 

DIAGNOSIS 

The correct diagnosis is often made b\ in 
spection One finds a bulging perineum and a 
greatly swollen purplish red scrotum which 
looks as if it were about to burst (Fig j and 
6) The surface is frequently spotted with 
areas of greenish black gangrene and emits 
the odor characteristic of dccompo in flesh 
A similar picture may be presented by the 
penis groins and suprapubic ibdominal wall 
The genitalia are often 6 to 8 times normal 
size Palpation rev eals this enlargement to be 
an ccdcmatous cellulitis and urethral instru 
mentation will usuallv disclose an obstruction 
These patients look sick thev are eptic 
dehy d rated ha\ e rapid pulse and re pirations 
and may be delirious or ev en comato e Nine 
of our patients were in coma when a Imitted 
to the ho pital 

Extravasation must be differentiated froro 
the massive oedema of card 10 nephropathy 
cirrhosis etc In these latter case aderoa 

C»s« 

73 

54 
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I 1 
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F>" 7 Postoperativ e appearance of lesion similar to that 
shown in Figure 5 The scrotal bisection and debridement 
are noteworthy as are also the freely swinging testicles 


elsewhere particularly of the lower extremi 
ties gi\ es the diagnostic clew Urinalysis will 
rule out diabetic gangrene although this is 
seldom an isolated lesion of the scrotum We 
have recently seen a case of extravasation 
which had been operated upon under the mis 
taken diagnosis of strangulated hernia There 
was present scrotal gangrene and universal 
cellulitis of the lower half of the abdomen 
Herniotomy incision revealed advanced sub 
cutaneous gangrene A similar error was made 
some time ago in another case in which the 
extravasation first involved but one side of 
the scrotum 

Streptococcus scrotal and penile gangrene 
most closelv simulates extravasation There 
is lacking however a history of antecedent 
urethral disease stricture cannot be demon 
strated perineal involvement is rare and al 
ways secondary to a genital inflammation and 
in all cases studied by us (3) a pure culture of 
hemolytic streptococcus Iongus was isolated 
In most respects thi lesion is not unlike an in 
tense erysipelas of the genitals and incision 
fails to reveal evidence of periurethritis 
Nevertheless at Bellevue one case of this 
type was operated upon under the mistaken 
diagnosis of extravasation 

Hydrocele orchitis or acute epididymitis 
can hardly be confused with extravasation 



Tig 8 Extensiv e incision scrotal bi ection and perineal 
bladder drainage in an infant 6 weeks of age An insuffi 
cientlv incised oedematous penis is noted 


TREATMENT 

The immediate establishment of free blad 
der drainage together with wide incision of 
the involved tissues and the administration of 
enormous quantities of fluids offers the only 
hope for these patients Under spinal anaes 
thesia a perineal section is performed the 
strictures are cut to admit the passage of a 
large sound to the bladder and a perineal 
bladder tube is fastened m place Inordi 
nately wide drainage incisions are then made 
throughout the involved areas extending well 
into the margins of normal skin 

About half of our patients were operated 
upon under general anesthesia (gas oxygen 
ether) but since 19 o we have been using 
spinal anesthesia in most and since 1924 in 
all of these cases Spinal anesthesia is now the 
anesthesia of our choice for most major 
urologic surgery (4) Four moribund patients 
were incised under local anesthesia 3 re 
quired no anesthesia (Table V) 


TABLE VI — T\PE OF OPERATION PERFORMED — 
ALL WITH INCISION AND DRAINAGE OF SKIN 
E temal u eth otomy IOI 

Internal nretl otomy 2 

E te nal and nternal urethrotomy - 

Inci n and d a nage only -j. 

No ope tion 2 t 
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If tht btricturc it. of ithtorm caliber as in 18 
of our casts or i impassable as in 12 others 
the injection of a h ilf ovince of meth\lene blue 
solution into the urethra will often aid in the 
recognition of the lumen of the canal when 
pirmtal ection is performed (Table \ I) 
Y\ith proptr urethral surgical technique and 
an accurite knowledge of perineal anatom} 
one can usuallv contri\ e to enter the urethra 
cut the strictures ind insert the perineal tube 
into the bladder In tho e ca es in which this 
is found impo iblc suprapubic evstotom} 
must be done llcctuse new a\enues of infec 
tion are tlurebv opened particularh into the 
prc\e ual pace ol I etzius one hesitates to 
perform c\ stotomv More especiall} is this 
true when supripubic cutaneous extension of 
the cellulitis has occurred In no case of this 
series did the pnmars bladder drainage re 
quire suprapubic approach although 5 pa 



T g Sho g complet heal g with te t t r 
t tl pc fte the re ult of d sho tc b d 

t \ mall h)do leispee t the ht i 
F g 1 Th h g aft 1 u ed to cel rat c t 
up Th al how the ch tc a d tc t f th 

d g 0 f a m de at up ap 1 c t I 

tients in whom plastic urethral operation 
were later performed were sub equenth 
drained from abo\e In those cases in which 
the location of the stricture was recorded the 
ites were as follows penile 12 bulbous 
urethra 2 bulbomcmbranous i 3 and mem 
branous 3 

Having established bladder drainage one 
immediateh incises the m\ oh ed areas widelv 
bisecting the scrotum when nece sarv and 
pertorming debridement of gangrenou por 
tions Ihts frequentl} leaves the testicle 
swinging freel} but is life sa\m„ (Figs 7 and 
i>) Inci 10ns should be carried into the mar 
gins of healthv tissues If this is not done 
further infiltration ma\ occur and neces 1 
tatc re operation for extension of inci 10ns 
We found that of x 3 patients requinn re 
operation because of further mliltration 9 
died 

Timorous incision is the patient death 
warrant (kejes) and not a few of our pa 
tients have been bilatcralh incised from the 
penneum to the co tal margins 

The preservation of free bladder drama c 
and an enormous fluid intake are chief of die 
postoperatn e measures Upon renal function 
rests the battle for life in most instance W e 
not infrequenth give at least > hvpodermo 
cl>ses of 1 000 cubic centimeters each w 4 
hours in association with a volummou fluid 
intake b} mouth and continuous rectal drip 
If the heart continues to function proper!} 
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TABLE \II — RELATION OF DURATION Or DIS 
EASE TO MORTALITY INCIDENCE 


D th 

D y 

1 t 



D y 

— D t 

CD 


OP t 




4 

< j 

6 



11 14 

Ox er 

lotal 


1 1 


3 j 

2 




8 10 j 




2 to s 



3 

2 

2 

2 

■4 





6 to 10 




2 




1 



1 

0\e 10 

1 

1 

X 

2 

1 


2 




15 













Total 

5 

3 

6 

8 

6 

2 

l 8 


4 

11 | 

57 
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there is no danger of waterlogging the patient 
The penneal tube is left in place for from 5 to 
7 days Occasionally after its remo\al chills 
fe\ er and signs of urinary sepsis de\ elop and 
if these do not immediately subside indicate 
the necessity for replacement of the drainage 
Many patients ha\e been given hot tub baths 
in a dilute permanganate solution (1 10000) 
as soon as thev can be safely transported 1 his 
not onlv makes for cleaner wounds but stimu 
1 ites the repair process If strictures ha\ c 
been cut the passage of sounds is begun from 
7 to 10 da\s after operation and continued 
e\ery 5 to 7 days Scrotal regeneration is 
rapid and complete (Figs 9 and 10) Penile 
cutaneous repair has been accelerated in some 
cases by the use of Thiersch gr ifts (Fi 0 1 1) 

1 ostoperatn e complications are predomi 
nantly those of sepsis and renal insufficiency 
Sev en patients died of pneumonia 4 of cardiac 
failure ind 1 of paraly tic ileus Fifty eight of 
theae patients died ( before operation 
could be performed) a mortality of 4 9 per 
cent \ fourth of these deaths (15) occurred 
within 24 hours postoperative!} ( 7 able VII) 
All but 3 of this group had had the phlegmon 
for 0 day s or longer A study of Table VII in 
dicat es that of 17 patients who had had this 
lesion for less than ,5 days 8 eventually died 
and of 7 1 suffering from 3 to 14 day s 36 died — 


a mortality of substantially 50 per cent in 
each group Of 12 patients know n to hav e had 
phlegmon over weeks n died Therefore 
the earlier the patient can be operated upon 
the more favorable will the ever grave prog 
nosis become 

SUMMARY 

Because periurethral phlegmon is a rapidlv 
fulminating infection which kills nearly half 
of its victims the early recognition of the 
nature of the lesion together with the immedi 
ate institution of proper treatment is of prime 
importance The prognosis rests not onl\ upon 
the virulence of the invading organisms the 
site and duration of the disease but upon the 
degree of renal damage which has occurred 
Treatment is surgical radical and is always 
an emergency procedure Delay and meager 
incisions are fatal Tree drainage must be 
afforded the urinary bladder and the in 
volved cutaneous tissues Genital cutaneous 
repair is rapid and satisfactory When stnc 
ture has been demonstrated periodic dilata 
tion with sounds must be emploved faith 
fully after operation according to the usual 
custom for ill urethral strictures Such treat 
ment constitutes the onlv prophylaxis against 
future phlegmons 
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R ECENT articles oncermng the in 
cidence of stricture of the ureter 
found at necropsy would lead one to 
belie\ e that thev are common the percentage 
of incidence \ ary mg from 3 to 90 The mate 
rial studied how e\ er has been too limited 
both as to number and selection of cases to 
afford a comprehend e survey of the question 
A close analysts of the cases reported shows 
that mam of them are not confined to the 
type of stricture which urologists have re 
ccntly described clinically In order to de 
termine the incidence of strictures that cause 
obstruction to the introduction of a catheter 



or sound as well as of the so called wide 
stricture further in\ estigation of a large 
series of ureters removed at necropsy seemed 
necessary To attain even approximate ac 
curacy in such analysis it seemed to us that 
material available in a general hospital 
where all types of diseases occur at all age' 
should be studied We therefore instituted a 
series of postmortem examinations and are 
reporting our observations so far as they have 
been carried out 

One of us (Trater) completely removed 
both kidneys and ureters in 93 unselected 
cases at necropsy The organs were inspected 
in situ and then removed cither intact or with 
the kidneys detached above the ureteropelvic 
juncture Fortv eight of the subjects were 
males and 35 were females Each decade of 
life up to the eighth was represented mclud 
ing 7 in the first decade 

Roentgenograms were taken of the kidney 
and ureter in 14 cases and of the ureter alone 
in 3 The ureter was filled by gravity with 2 
column of fluid (30 per cent sodium bromide) 
held 37 5 centimeters above the lex el of the 
ureter 

After the length of the ureters had been 
noted ohv es attached to a flexible steel guide 
were passed up the ureter The size of the 
olive causing obstruction and the of the 
obstruction m terms of distance in cent 1 
meters from the ureterovesical orifice were 
ascertained In the passing of the bulbs are 
was taken not to use too much pressure The 
bulbs w ere passed from No 8 French up to 
the sue producing obstruction in sequence 
Thus if obstruction to a No 14 French was 
noted it indicated that a No 13 Trench bul 
did not meet with obstruction A section 01 
the ureter about 1 centimeter in length was 
remov ed from the site of obstruction and six 
sections were made through this area after 1 
had been embedded in paraffin The section 

l r s g«o w h g Ur 8 
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Fig 2 Roentgenogram showing stricture of the middle Tig 3 Dilatation of upper half of right ureter with 
portion of the left ureter with dilatation of the ureter and pjelectasis Stricture was not present on micro copic 
pelvi examination 


were stained with hematoxylin and eosin and 
\an Oieson s stain for fibrous tissue and were 
then examined microscopically 

It should be stated that of the 93 subjects 
studied 40 were embalmed and 53 were not 
Of those that were embalmed none was ex 
amined more than 10 or 1 hours after death 
most of them being examined 4 or 5 hours 
afterward the postmortem changes in the 
tissues of the ureter would therefore be com 
paratrvely insignificant Furthermore it was 
noted that there was not much difference in 
the data obtained from ureters that had been 
embalmed a few hours than from those that 
were not embalmed Although the absence 
of muscle tone or reflex spasm present in the 
lning subject might make a difference in the 
size of the sounds passed still it would hardly 
affect the data obtained as to the comparative 
diameter of the ureter in various areas 
The average size of the bulb that met with 
obstruction was between No 1 and No 13 
French There was little difference in the 
sexes or in the embalmed and un embalmed 
tissue In four male subjects bulbs varying 
from No 16 to No o Trench were not ob 
structed in one ureter In one male subject 
obstruction was not met in either ureter to 


No 19 French In three female subjects ob 
struction was not met to bulbs varying from 
No 18 to No 19 French in one ureter and in 
one female subject a No o French was not 
obstructed on either side It is evident that 
the caliber of the normal ureter is far from 
uniform It is not unusual to observ e a normal 
ureter which w ill not permit a bulb larger than 
No 9 to be introduced without obstruction 
On the other hand an equally normal ureter 
may permit a No 19 or No 20 bulb to pass 
easily throughout The fallacy of endeavor 
ing to determine areas of abnormal constnc 
tion by means of measuring the caliber by a 
bulb when the normal limits are so variable 
is obvious The size of the bulb which may be 
introduced w ithout obstruction in the normal 
ureter v anes from No 8 to No 20 Torty four 
per cent of the obstructions were within the 
first centimeters of the ureter This m 
eluded the intramural portion and that im 
mediately adjacent in some cases The next 
most frequent site of obstruction was from 
2 to 4 centimeters from the bladder and com 
posed 17 5 Per cent Most of the obstructions 
in these two groups correspond to the site of 
the third phv siological zone of narrowing 
In the first 6 centimeters therefore 68 per 
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cent of the obstructions, occurred According 
to some obserxers this corresponds to the 
ite it which stricture is most frequently 
diagnosed The area 6 to 12 centimeters 
cox ers the second physiological zone of nar 
rowing and obstruction was met therein 17 ^ 
per tent ot the ureters 

CRITERION OF STRICTURE 
\ stricture is a narrowing bexond the 
normal anatomical and physiological limits 
ol a hollow muscular tube The question may 
well be rai cd What are the normal anatom 
ical and ph\ siological limits •* 

If all ureters were ol the same caliber and 
there w » an established normal caliber it 
would be a simple matter to diagnose a 
stricture b\ means ol bulbs Just as the 
urethra in one mdiudual max be smaller than 
that in another o normal ureters in different 
mclixidual max xarx in caliber In the same 
mdixulual one ureter max haxc a greater 
diameter than the other 

Gro s tnctures are readilx diagnosed at 
necrop x Thex arc characterized b\ marked 
localized narrowing of the ureter with dilata 
tion aboxe the site of the stricture Definite 
obstruction to small bulb can be demon 
strated in this txpc of stricture The roent 
venograms will how a localized area of nar 
rowing xxith dilatation aboxe Such areas 
max be congenital or acquired 



II tde stricture In the absence of definite 
pathological criteria of the so called wide 
stricture it is difficult to gtxe a detailed de 
scnption of the pathological chan 0 es mxolxed 
Microscopically a stricture may show (1) 
changes in the epithelium such as de true 
tions (2) narrowing of the lumen up to com 
plete obliteration (3) exidence of inflamma 
torx reaction such as lymphocytic and leu 
cocxtic collections in the wall of the ureter 
(4) increase in fibrous tissue at the expen c of 
the mu cle bundles or an increase of the 
fibrous tissue normally pre ent and (5) 
hxalinization of muscle 

In congenital strictures absence of mflam 
matory reaction will be noted this max also 
be noted in the acquired stricture if theproc 
css is of long standing The epithelium max 
be unchanged in a stricture of moderate 
degree 

In intrinsic acquired stricture of the ureter 
the constriction is the result of healin of an 
injury (used in its widest sense) which na 
taken place not b\ re olution but bx fibrosis 
I he fibrosis max be either pnmarx or second 
ary the pnmarx taking place without ante 
cedent ulceration the secondary bein t e 
method of healing following ulceration i 
sufficient fibrosis occurs following the initial 
injury and contraction of the fibrou ti « 
follow a stricture max result k«ca 
areas of fibrosis max occur m the xxafl 0 
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ureter without as a rule causing diminution 
of the lumen These areas of localized fibro 
sis although possibly indicative of pre\ious 
infection are not diagnostic of stricture 
In determining any abnormal change in the 
mucosa fibrous tissue or musculature of the 
ureter one should first become familiar with 
the variations that are normally present 
In the stud} of a senes of normal ureters 
microscopically in sections stained by fibrous 
tissue stains the large amount of fibrous 
tissue normalh present is apparent It will 
\ar\ considerably at the same le\el in 
different subjects and in the same ureter at 
different levels since it increases in amount 
over sections nearer the ureteropclvic junc 
ture The width of the mucosa also shows 
considerable variation at different levels 
being much more marked in the upper half 
of the ureter Likewise the musculature is 
variable in different subjects at the same 
level and in the lower half of the ureter an 
outer longitudinal muscle layer is visible 
w hich is absent in the upper half In different 
subjects the musculature may be better de 
v eloped in one ureter than in the other In 
the estimating of anv abnormality in the 
mucosa or increase in fibrous tissue or hyper 
trophy of muscle therefore comparison with 
normal variations is essential 
In the determining of the degree of obstruc 
tion that may be present in a ureter before it 
should be regarded as due to stricture several 
anatomical factors must be considered As 
noted there is a large variation in the size of 
bulbs that the normal ureter will admit 
Recognition of the normal areas of anatomical 
narrowing is essential In embryos up to 125 
millimeters total length the ureter is an al 
most straight tube of e\ en caliber throughout 
but slightly later in embryological life three 
areas of narrowing occur one at the uretero 
pelvic juncture the second where the ureter 
crosses the linea innominata between the 
true and false pelv is and the third just above 
the entrance to the bladder Among these 
areas of narrowing fusiform dilatations may 
occur (1) in the lumbar spindle between the 
first and second narrowings — the lumbar 
spindle is present in embryos of a little more 
than 1 5 millimeters total length and is 


abdominal and (2) in the pelvic spindle be 
tween the second and third areas of narrowing 
— the pelvic spindle develops in embryos of 
320 millimeters total length is inconstant and 
may be completely lacking after birth The 
lumbar enlargement is never absent in em 
bryos of more than 1 5 millimeters and in 
children may taper off gradually above and 
below in which case the upper and middle 
narrow parts are only indistinctly seen and 
the middle may be absent In most of the 
cases in the series these physiological areas 
of narrowing and the intervening spindles 
were noted although in some the pelvic 
spindle and in others the lumbar spindle was 
absent In a few neither spindle was present 
One cannot conceive of a narrowing suffi 
cient to be labelled stricture without a 
recognizable increase in fibrous tissue The 
converse however does not hold One of us 
(Braasch) has frequently emphasized the 
clinical importance of recognizing the exist 
ence of inflammatory or atonic dilatation 
of the ureter Israel Alksne Andler and 
other observers have referred to such dilata 
tion as a result of atony With dilatation of 
this type all the changes in the wall of the 
ureter which occur as the result of stricture 
may be present except the narrowing of the 
lumen Sections of the ureter will then show 
an increase in fibrous tissue degeneration of 
muscle lymphocytic collections degeneration 
of epithelium and yet may admit with the 
greatest ease bulbs as large as No 20 Trench 
throughout the length of the ureter 
Small collections of lymphocytes or leuco 
cytes scattered m the wall of the ureter were 
noted these were not accompanied by any 
fibrous or degenerative changes m the sur 
rounding tissues or with constriction of the 
ureteral lumen The areas were observed in 
the different layers of ureteral wall the 
majority being situated in the submucosa or 
musculature The few areas that were noted 
in the mucosa did not cause other destructive 
changes or offer resistance to the passage of a 
bulb In the absence of the two essential 
features of stricture it is difficult to interpret 
their presence Although a collection of 
lymphocytes often indicates an inflammatorv 
process it cannot alwavs be so interpreted 
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Lymphocytes are frequently observed in 
various organs in elderly adults and maj then 
be a manifestation of the generalized degen 
crative process of age Their presence alone 
never justifies the diagnosis of stricture ev en 
if slight localized fibrotic changes are also 
present unless there is ev idence of destructiv e 
changes in the mucosa and narrowing of the 
lumen 

In this senes of 93 necropsies actual stric 
ture of the ureter was found in only two 
N either of these was of an infectious nature 
one vv as the result of extra ureteral car 
cinoma and the other was congenital A so 
called wide stricture of inflammatory origin 
was not found in any of the subjects exam 
ined In the first case there w as gross ev idence 
of marked compression of the middle portion 
of the ureter by metastatic carcinoma with 
resulting hydro ureter and h> dronephrosis 
abov e and a small stone Microscopic stud} 
of the site of the stricture show ed (1) increase 
m fibrous tissue (2) great narrowing of the 
lumen (3) atrophy and replacement of 
muscle bundles by fibrous tissue (4) collec 
tions of lymphocytes m the wall of the 
ureter and (5) destruction of the epithelium 

In the second case there w as an extremely 
small ureteral orifice causing obstruction with 
resultant ureterocele hydro ureter and hy 
dronephrosis in the upper segment of a 
duplicated kidney The meatus was ex 
trcmelv small and a pointed No 4 catheter 
was introduced with difficulty Serial sections 
made through the opening did not show an 
inflammatory process It seems logical to 
assume that the partial occlusion of the 
orifice w as the result of congenital stricture 

Besides these two cases there were four 
teen which showed evidence of renal or 
ureteral lesions Among these there were 
several showing dilatation of the ureter with 
out etiological narrowing of the lumen One 
case showed marked ureteritis without stric 
ture another carcinomatous infiltration of 
the wall of the ureter causing dilatation of the 
pelvis In two male subjects definite pye 
lectasis without ureteral obstruction or dilata 
tion was noted and in one subject moderate 
dilatation of both ureters and pelvis the 
latter containing sand In one female sub 


ject (pnmipara) there was marked dilatation 
of the upper half of the ureter without anv 
evidence of previous or present inflammation 
and without stricture In another female 
subject (multipara) there was bilateral ure 
teropelv ic dilatation without stricture There 
w ere four cases of py ehtis and one of suppura 
tive nephritis without any evidence of stric 
ture m the ureter There were two cases of 
ureteral stone in which the ureter was normal 
and did not show evidence of stricture on 
microscopic study Thirteen caseb showed 
lymphocytic collections in the wall of the 
ureter without any increase m fibrous tissue 
or narrowing of the lumen 


ILLUSTRATIVE CASES 

Case i A congenitally small meatus The pj 
tient aged 55 years (tripara) had suffered from 
stomach trouble for a > ear A history of sy mptoros 
referable to the urogenital organs was negati e 
e cept for nocturia graded 1 Urine contained pus 
graded 1 (4 cells to the high power field) At opera 
tion a duodenal ulcer was excised and appendectomy 
performed Death was due to pulmonary embolus 
The right kidney showed complete duplication of 
ureter and pelvis The ureter from the upper pelvis 
was tremendously dilated as was the pelvis The 
meatus was pin point in size and a large ureterocele 
was present (Fig 1) Serial sections through the 
opening did not reveal inflammatory reactio 

Case 2 True organic stricture caused by 
pressure of metastasis The patient a woman aged 
64 years (quintipara) complained of upper lumbar 
pain girdle like in distribut on and continuous in 
character A history of urogenital symptoms was 
negative Necropsy revealed carcinoma of the head 
of the pancreas with multiple areas of raetastass 
The kidneys u eters and bladder were removed 
intact and a roentgenogram was made (Fig 2) The 
right kidney and ureter were normal but the lelt 
showed an area of marked narrowing 16 centimeters 
from the bladder Above this area the ureter and 
pelvis were definitely dilated There was no ob- 
struction to a No 19 French oli e in the right ureter 
and the left ureter admitted a No s French catheter 
but not a No 8 French bulb Above the s * r * c ’“ f ® 
a small calculus was found Sections through tms 
area showed a greatly compressed lumen ana in 
crease in fibrous tissue carcinoma cells were not 
found in the wall of the ureter although they*" 
rounded it There were several areas oflymphocy^ 
Case 3 Ma Led changes in the wall of the ureter 
without narrowi g of the lumen A man age _4 
years gave a long history of renal litbiasis K 2 
nephrolithotomy had been performed 3 , 

pre lously He was ursmic on admission and 
shortly afterward Necropsy revealed tAWxm 
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pyonephrosis with hthiasis Both ureters were 
markedly thickened The right ureter admitted a 
No 20 French olive without obstruction Sections 
through this ureter at various levels showed a huge 
lumen and a very thick ureteral wall with increase 
in fibrous tissue The muscle bundles showed de 
generation and in part replacement by connective 
tissue There was marked infiltration by 1 > mpho 
cytes and leucocytes The epithelium was retained 
in part and was squamous in character (Figs 4 and 
5) The left ureter showed obstruction to a No 13 
French olive 85 centimeters from the bladder 
Sections through this area were similar to those on 
the right side but with less change 

C vse 4 Ureteral calculi without stricture \ 
man aged 52 years complained chiefly of angina 
pectoris A moderate degree of noctuna had been 
present Urinalysis showed pus graded 1 (4 cells 
to a high power field) At necropsy the ureters and 
kidneys appeared grossly normal A calculus was 
palpated in the left ureter 13 centimeters from the 
urcteropelvic juncture The right ureter offered ob 
struction to a No 13 Trench olive n centimeters 
from the bladder and the left 8 centimeters from the 
bladder Serial sections from this area in the left 
ureter did not show abnormality and those from the 
right showed a few small lymphocytic collections in 
the fibrous sheath but were otherwise normal 

Case 5 Obstruction due to interference with 
peristalsis without decrease in the size of the lumen 
A man aged 69 years complained of abdominal pain 
of 6 months duration A moderate degree of noc 
tuna had been present for the last 4 years Urinal 
ysis was practically negative At necropsy car 
cinoma of the right suprarenal gland with metastasis 
to the mesenteric lymph nodes was found The left 
renal pelvis showed dilatation graded 2 the right 
was grossly normal The left ureter presented ob 
struction to a No 17 Trench olive 10 centimeters 
from the bladder Sections at this point and at 
various other points in the ureter showed marked 
infiltration of the ureteral wall with carcinoma cells 
without any increase m the fibrous tissue 

The ureter admitted a No 16 Trench olive yet 
there was dilatation of the pelvis This case lllus 
trates atony of the ureter from a rare cause inter 
ference with peristalsis from carcinomatous infiltra 
tion of the ureter in practically its whole length 
This was discovered only on microscopic evarmna 
tion 

Case 6 Dilatation of the ureter without ob 
struction A woman aged 31 years (prmupara) 
complained of symptoms suggestive of brain tumor 
There was a history of occasional nocturia the 
urine was normal Necropsy disclosed a malignant 
neurofibroma A roentgenogram (Tig 3) showed 
dilatation of the upper half of the right ureter Ob 
struction to a No 13 Trench olive was encountered 
on the right 1 5 centimeters from the bladder a 
No 17 French olive was not obstructed above thi 
point On the left there was obstruction 8 5 centi 
meters from the bladder to a Iso 14 French olive 


Sections from the sites of obstruction as well as at 
the point of dilatation were normal 

SUMMARY AND CONCLUSIONS 

i The incidence of lesions in the ureter is 
greater than has been previously recognized 
The infectious origin of stricture of the 
ureter is not so common as recent articles 
would infer as is shown by the fact that 
stricture of this tvpe was not found in 93 
necropsies 

3 The caliber of the normal ureter as 
ascertained by the passage of bulbs varies 
from No 8 to No ->o Trench 

4 The most frequent site of greatest 
anatomical narrowing in the normal ureter 
is in the first 4 centimeters from the ureteral 
orifice winch corresponds to the area in 
which most strictures have been reported 

5 Lack of symmetry in the two ureters 
was common In several instances the 
caliber of one ureter was 50 per cent greater 
than that of the other both being normal on 
gross and microscopic examination 

6 As the caliber of the lumen of the nor 
mal ureter vanes it is difficult to recognize a 
strict ure by means of bulbs or sounds larger 
than No 9 French 

7 The demonstration of areas of ureteral 
dilatation even when they occur proximal to 
a portion of the ureter with a comparatively 
small lumen does not necessarily indicate 
stricture T he dilatation m such cases may be 
atonic and the result of intrinsic cicatricial 
changes in the wall of the ureter 

8 Microscopic areas of lymphocytic in 
filtration regarded by some observers as in 
dicative of stricture cannot logically be so 
classified since they lack all of the gross and 
microscopic criteria of stricture 

9 That stricture is not necessary to the 
formation of renal or ureteral stone is shown 
by two cases of the series in which evidence of 
a lesion m the ureter could not be found on 
gross or serial microscopic section 

10 In at least 8 cases m the series there 
were some symptoms of urinary disturbance 
and several m which some tenderness was dis 
covered on palpation of the ureteral area In 
none of these could any evidence of ureteral 
stricture be found 
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n In none of the cases was there e\ idence 
of the so called wide stricture If as has been 
claimed such strictures are common one 
mu t infer that the) maj exist without leav 
ing an> trace of their existence even in 
microscopic ections of the wall of the ureter 
i That stricture of the ureter of mfec 
tious origin does occur is recognized b) e\ cr\ 
one Vlthough the material in this studv is 
inadequate to determine the frequenev of its 
occurrence it nevertheless shows that (i) 
the incidence of inflammator) stricture is not 
as great a recent postmortem studies indicate 
and ( ) the diagnosis of stricture b) clinical 
method now emplov cd mav be inaccurate 
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BILIAKA STASIS \S \ TACTOR IN THE PRODUCTION OF 
GALL STONES 1 


IESTFR k UHITAktr V 
V 1R l 

I T has lon h been assumed but nc\ er pro\ ed 
be\ond question that stasis of bile in the 
gall bladder leads to the formation of gall 
tones However it has been pro\ ed as e\ erv 
one know that the human gall bladder nor 
malh empties almo t completel) afterahea\\ 
meal and then quickl) refills \\ ithout per 
\cr ion of this function how can gall stones 
be produced 5 

\n attempt to studv the effects of stasis has 
been made h) the method of cutting the 
common bile duct sphincter thus prexenting 
refilling of the gall bladder with fresh bile (i) 
Masses of what appeared to be inspissated 
bile were thus produced in the \esicle The) 
\aned m consistenc) some were jell) like 
others were putt) like one resembled a solid 
cast of the gall bladder A similar hard cast 
like structure has since been produced b) a 
somewhat different method ( ) Both of these 
stones w ere formed in gall bladders in which 
iodized oil had been placed to allow \ ray 
observation of their motilit) 

After repeating the experiment of cutting 
the common duet sphincter Copher and II 
hngworth (3) have concluded that since thev 
obtained no stones when no iodized oil was 

F m h La bo ry I £ jpe ra alSgyUve y l K 
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placed in the gall bladder the presence of the 

011 and not the induced stasis is the si 0 mficint 
factor in the formation of these stone 

However the first report of the formation 
of such masses with the iodized oil in the gall 
bladder also mentioned and illustrated their 
formation without it In another cat the 
sphincter w as cut the g ill bladder betn£ tin 
disturbed The animal was fed egg v oik and 
then allowed to fast for several da)s Tin 
time the v iscus w as found parti) collap ed 
and filled with a deep green jell) like mass 
which retained its shape when removed In a 
third cat likewise treated the gall bladder 
contained sev eral smaller soft dark mas es 
suspended in mucus (Tig 9) in a fourth there 
was a soft stone blocking the c) tic due 

(Hg 10) mothers the gall bladder contained 

onl) mucus presumably having emptied 1 
self of bile (1) , . 

Cutting the sphincter of the common one 
duct without the injection of iodized oil in 

12 additional cases was followed b> ne am 
results the gall bladder being found alter 
several days or weeks to contain only mucus 
In these cases there was obviously no s 
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of the bile in. the gill bladder The absence 
of the sphincter prc\ ents refilling of the gall 
bladder but it does not prev ent emptying and 
evidently the bile remaining in the gall blad 
der after the operation had been either ejected 
or displaced bv the secretion of mucus Thus 
negative experiments maj not be of great 
significance It is a mistake to assume that 
because one docs not obtain certain results by 
certun methods such results are unobtain 
able 

By other methods hard black cast like 
structures have been produced in cases 
While being filled with iodized oil the gall 
bladder in a cat was accidentally stripped 
aw ay from the hv er nearly down to the cy stic 
duct It w as replaced in its fossa and the ab 
domen closed The next day the vesicle had 
expelled most of the oil excepting flecks ad 
hcrent to the walls which made the outline 
visible to the X ray and had presumably re 
filled with bile This shadow form remained 
constant in spite of feeding for 11 days ex 
ccpt that it decreased slowl> in size This 
perhaps indicates inspissation At necropsy 
the gall bladder was found Idled with a very 
hard black cast which bore cv ery appearance 
of being composed of deh>drated bile This 
supposition was strengthened by the finding 
of a normal mucosa in the vesicle (2) I he 
experiment was repeated several times omit 
ting the injection of the oil but without the 
expected result 

In another cat the gall bladder was filled 
with iodized oil and a physiological exptri 
ment performed At the end of this expen 
ment a shadow form similar to that alrcadv 
described w is noted signify ing a gall bladder 
containing bile with a little oil about its sides 
Steps were then taken to maintain stasis m 
the v esiclc When the animal w as killed dav s 
later the expected result was obtained The 
neck of the gall bladder and upper cystic 
duct were filled with a firm cast like structure 
while the body and fundus (about one half 
normal size) contained putty like material 

In these cases the iodized oil may hav e been 
a factor in the induction of stasis it may liav e 
altered the mucosa in such a manner as to 
promote inspissation or it may have had other 
effects This question is being inv estigated 


Gopher and Illingworth (3) performed a 
series of experiments in which iodized oil was 
merely injected into the normal gall bladder 
and they sometimes found these masses after 
ward although no stasis was present They 
stated that these experiments seemed to m 
dicate clearly that the iodized oil rather than 
stasis was the important factor in the produc 
tion of the so called gall stones 

taking in order from mv files 46 records of 
experiments in which iodized oil was injected 
into the gall bladder of the cat I obtain some 
interesting and indecisive figures In 34 ex 
periments running from 1 to 43 days no 
masses were found in the gall bladder in 11 
experiments running from 1 to 8 day s masses 
w ere found The oil may hav e produced these 
masses but it was not a very effective pro 
ducer However in 46 normal cats m winch 
the gall bladder was examined after feeding 
experiments masses w ere nev er found 
Cophcr and Illingw orth hav e also suggested 
that since cholesterol has not been found a 
constituent of these masses thev bear little 
relation to human gall stones but instead 
result directly from the presence of iodized 
oil (3) However it must be remembered 
that some gall stones contain little if any 
cholesterol Furthermore how shall we ex 
plain the formation of masses in the gall 
bladder w here no iodized oil has been injected 5 
(1) It is possible that the iodized oil or the 
operation of introducing it brought about 
conditions fav orable to the formation of these 
masses but in view of the above facts the 
conclusion that they re ult directly from the 
presence of iodized oil (3) seems unjustified 
Undoubtedly the relation of cholesterol to 
the formation of gall stones is of prime signifi 
cance It has nev er been claimed that stasis 
is the only factor in gall stone formation but 
it is difficult to see how cholesterol could stay 
long m a gall bladder w hicli contracts normally 
after meals The question of the effect of 
cholesterol in the gall bladder plus stasis has 
been investigated In 14 cats cholesterol 
mixed with bile was placed in the gall bladder 
and stasis induced by fasting After 6 days 
single brownish black masses were formed in 
the gall bladder in •> cases They were 5 to 
7 millimeters in the short diameter and rather 
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oblong one was firm and the other putty like 
in consistent:} In another case there was a 
small mass of white glistening semi solid ma 
tcrial strongl} adherent to the mucosa of a 
gall bladder containing bile stained mucus 
In other cases only cholestenn crjstals and 
normal bile were found 
None of these stones has >ct been ex 
amined chemicall} There is a possibilit} 
as suggested b> Dr \\ hippie that their basis 
maj be blood clot resulting from the opera 
tion Masses hav e been found which do look 
somewhat like blood clot but someof thesolter 
masses when spread out on filter paper pro 
duced only a greenish stain Of course blood 
clot could hardl} be the basis of the masses 
formed in undisturbed gall bladders 
In the effort however to eliminate as far 
as possible all factors sa\ e stasis and conccn 
tration of bile in the gall bladder a new series 
of experiments w as performed \\ c know that 
there is at least some stasis in the gall bladder 
during fasting and of course dehvdration 
should increase the concentration of bod> 
fluids Consequent!} 9 cats w ere kept under 
the influence of barbital sleeping peacefull} 
neither eating nor drinking Two were nega 
tiv e but in 7 cats w hich w ere kept for 5 da} s 
to 15 days there were numerous tine particles 
in the concentrated bile of the gall bladder 
\ar}ing in size from dust to 1 to milli 
meters and \ar\mg in consist enc} from 
semi solid to solid No such particles were 
found in the gall bladders of the 46 normal 
cats alread} mentioned and I do not re 
member e\cr having seen them thus though 
similar particles are often found in the con 
ccntrated mudd> bile in the gall bladder 
of patients No large black masses or casts of 
the \ esicle w ere produced how ev er in an\ of 
these experiments 1 
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It has been suggested that intramural in 
fection of the gall bladder may be an etio 
logical factor in gall stone formation (123) 
Gall stones hav e recentl} been produced b> 
A L Wilkie (4) following the intrai enous 
injection of streptococci Marked thickening 
of the wall of the gall bladder was induced 
but the mucosa w as often intact What more 
probable explanation than that infection of 
the wall of the gall bladder induced stasis by 
inhibition of the musculature while concen 
tration continued through the activat} of the 
mucosa resulting in stone formation’ (1 2) 
Attempts are now being made to induce stone 
formation through damage to the wall of the 
gall bladder without infection 
Thus it will be seen that the problem is 
extreme!} complex and beset with difficulties 
and uncertainties However it seems to me 
that on the whole recent studies confirm the 
old opinion that stasis is an essential factor 
in gall stone formation For instance it has 
been shown that the human gall bladder 
normall} empties almost completel} after 
meals and also I have found that after feedin 
the gall bladder of the cat w ill expel quantity 
of matter in small particles It would seem 
then that stasis which means failure of thi 
expulsiv e function must be present in order 
that any material ma} remain long enough in 
the gall bladder to be formed into stones 
Furthermore as noted above masses can be 
produced in the gall bladder simpl} b) the 
ph}siological induction of stasis 
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THE OPERATIVE TECHNIQUE TOR THE REPAIR OF RECTOCELE 
AND INJURY TO THE PELVIC TLOOR 

GEORGE GRA\ WARD MD T \ C S New \ork 


A PROPER understanding of the mechanism 
of the closure of the vaginal orifice is 
essential in order to appreciate the condi 
tions of impaired function the result of an ob 
stetncal injury which we designate as rectocele 
and laceration of the pelvic floor A usual idea is 
that the closure of the orifice is sphinctenc similar 
to that of the anus while in fact the actual mecha 
msm of the opening and closing of the vaginal 
introitus is quite different In teaching we usually 
compare the mouth and the vaginal orifice 

In the mouth we have a transverse slit with a 
fixed upper jaw and a movable lower jaw the 
mouth being closed by the raising of the lower jaw 
agamst the upper by the masse ter muscles If 
these muscles were cut torn or stretched there 
would result an inability to close the mouth and 
the lower jaw would hang down 
In the vaginal orifice we have a transverse 
slit with a fixed anterior and a movable postenor 
vaginal wall constituting the pelvic floor The 
orifice is closed by the raising of the mobile 
posterior against the immobile anterior segment 
by the levator muscle as in the mouth and not 
by a sphinctenc action in spite of the so called 
sphincter v aginas muscle 

Ramifications of the pelvic fascia giv e support 
and strength to the levator m the vaginal sulci 
where it is ruptured by the advancing fetal head 
when it receives the brunt of the strain during 
the internal rotation in labor or is tom frequently 
in both sulci by the forceps blades A condition 
then produced is similar to a rupture of the fascia 
lata of the thigh when the strain in standing 
would fall upon the quadriceps extensor with 
resulting tire and ultimate stretching of that 
muscle The torn pelvic fascia allows the strain 
to fall upon the anterior fibers of the levator torn 
away from its lateral attachments to the rectum 
and the perineal body into which the fibers of 
each muscle decussate The consequence is ulti 
mate stretching and relaxation while the result 


is that the posterior segment of the pelvic floor 
is not properly lifted because of the elongated 
or torn levator fibers The vaginal mouth there 
fore is constantly gaping and the unsupported 
vaginal walls with their attached viscera tend 
to roll down and out The strength and sup 
port of the posterior vaginal wall and rectum 
reside in the firm barrier formed by the fusion 
of the two layers of the levator fascia the fascia 
of the urogenital diaphragm and Colics fascia 
at the site of the perineum Should this fascial 
support of the postenor vaginal wall and rectum 
be injured the open vaginal mouth then favors 
the protrusion or hernia of the anterior rectal 
wall at the site of the injury designated a recto 
cele Such an anatomical change alters the nor 
mal mechanism of defecation by diverting the 
direction of the fecal current so that the anterior 
rectal and the posterior vaginal wall receive the 
brunt of the strain w ith a consequent protrusion 
which increases until a distinct rectal pouch forms 
and renders complete evacuation difficult 

Conditions in a rectocele are similar to cysto 
cele Both are due to an injury of the fascial 
supports and their development is accelerated by 
the patent vaginal orifice following the pelvic 
floor injury 

In the past the operation advocated to cure 
cystocele and rectocele was the shutting of the 
vaginal mouth by an operation based on the Em 
met principle and the taking up of the slack or 
excess of vaginal tissue by a superficial denudation 
of the mucosa and the approximation of the edges 
This apparently produced a good immediate 
result but the prolapsed bladder and rectum 
were simply thrown into folds which the daily 
exercise of their functions soon obliterated and 
the results were evanescent 

In recent years the cystocele problem has been 
well worked out B E Hadra first and then M 
Sacnger urged a more radical procedure to insure 
permanency and showed that the bladder must be 
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completed separated from the vaginal wall as 
v\ ell as the uterus and shifted to a higher plane 
in the pelvis and that the fasual opening must be 
repaired and finallv the excess of the vaginal wall 
resected 

In rectocele we have a true hernia or prolapsus 
of the rectum perfectly analogous to cystocele 
The bowel also becomes enlarged and pouched 
until there is an increase in the size of the gut 
similar to that of the bladder in cystocele 

It is obvious that as a rectocele parallels cys 
toede we ought to applv the identical principle 
which has prov ed so successful in vesical prolapse 
and this we have done with uniform success for 
many years 

The operation consists in the complete sepa 
ration of rectum and posterior vaginal wall as 
far up as the cul de sac of Douglas the sliding 
of the loosened rectal pouch high up along the 
vaginal wall the fastening of it there with a 
suture and closure of the fascial opening By 
this the denuded rectum is drawn up and secured 
and made to adhere to the upper undamaged 
posterior vaginal wall well aboie the site of the 
former rectocele This procedure we have desig 
nated as a rectopexy 

\ perineorrhaphy follows m the form of a 
muscle operation By approximating the anterior 
levator fibers the muscle barrier thus formed 
acts as a dam to prevent the recurrence of the 
rectocele in addition to furnishing an effective 
restoration of the \ aginal orifice The penneor 
rhaphy described has been done in its essentials by 
the author since May 1908 with slight modifi a 
tions from time to time 

When we recall the normal decussation of the 
anterior fibers of both levators m the perineum 
any objection to this type of operation as ana 
tomically incorrect is not valid 

The improved technique as we now do the 
operation at our clinic at the Woman s Hospital 
is as follows 

The labia minora are drawn out of the wa> and 
sutured to the shin A gauze sponge on a sponge 
holder is inserted in the rectum as a guide The 
mtroitus is opened wide with a Friedman re 
tractor which catches each posterior caruncle just 
below the orifices of Bartholin s glands care 
being taken not to occlude them A third forceps 
is attached to the posterior vaginal wall in the 
median line marking the crest of the rectocele 
While traction is made on these tenacula the re 
suiting triangle is outlined with a scalpel This 
area represents the excess vaginal wall to be 
removed subsequently the marking of its bound 
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aries at the outset greatly facilitates its accur* e 
removal as a later step (Fig 1) 

With blunt scissors the base of the tnan l is 
dissected free from side to side and the super 
ficial and fused fascial structures cut throu H 
By blunt dissection the gauze covered finger 
opens up the line of cleavage between the sided 
the rectum and the levator muscle in each sulcus 
the finger penetrating deeply between the muscle 
and its superior layer of fascia which is also at 
tached to the rectum and the under surface of the 
vaginal sulcus This dissection ought frech to 
expose the anterior fibers of the levator as well as 
its superior surface (rig 2) 

The rectum is next separated from thepostenor 
vaginal wall well above the area of the vagina 
outlined for removal by the insertion and pushing 
up the line of cleavage of closed blunt pointed 
scissors which are then opened wide and with 
draw n while open The sponge and forceps in the 
rectum furnish a guide as to the path of safetv 
A wide space is thus opened up between the 
rectum and vagina well above the ite of the 
rectocele (Tig 3) 

The levators are now freely exposed and the 
rectum separated from the vagina the layer of 
pelvic fascia covering the superior surfaces of the 
levators (rectovesical fascia) and attached to the 
sides of the rectum and to the under surface of 
the vaginal sulci upon separation from the muscle 
forms partitions which divide the dissected area 
into three spaces Curved clamps are placed on 
these fasem partitions close under the vaginal 
wall extending upward about 1 5 centimeters 
and the fascia severed from its vaginal attach 
ments (Fig 4) 

\ No 2 tanned catgut suture is passed tnrougn 
the vaginal wall in the midline well above the 
site of the rectocele is brought dovn between 
vagina and rectum and passed through the lower 
margins of the fascial stumps grasped b> the 
clamps and returns to pass back through the 
vaginal wall near the first point of entrance 

When this suture is tightened and tied it ob- 
viously draws the mobile rectum upward well be 
vond the limit of the subsequent resection ot the 
vagina Thus the denuded rectum is carried up 
and placed w here it w ill adhere firmly to the upper 
undamaged third of the posterior vagina a ' 
the former si te of the rectocele W e designate 1 
procedure as rectopexy (Fig 5) , . 

The dilated part of the vaginal wall *. r 7 
entered into the formation of the rectocele 
then cut away along the lines of the incision 
lined at the beginning of the operation U{8 , 
and the cut edges of the vagina are suture 
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interrupted tanned catgut sutures taking care to 
include the two fascial stumps in the upper 
sutures so as to insure the closure of the space 
between them (Fig 7) 

The anterior margins of the levators are then 
grasped with sponge forceps drawn toward the 
midline (Fig 8) and sutured together with 
interrupted catgut sutures (Fig 9 A.) The eflect 
of this approximation of the levators is immedi 
ately apparent the shortening of the muscles 
lifting up the relaxed pelvic floor and forming a 
strong barrier to further descent of the rectum 

Care must be taken not to overcorrect the 
elongation of the lev ators by placing the approxi 
•nation sutures too high Criticism is sometimes 
made against this type of operation that it pro 
duces an objectional band across the introitus 



Fi^ Superf lal and fused fascial structures cut 
throu h and levator muscle and rectum eparated in each 
sulcus \y blunt d ssection vith gau e co e ed fin er An 
terior hbe s of levator freely exposed 



Fig 3 R ctum separated from vag nal wall well above 
area outl ned f r removal Blunt pointed angular scissors 
inserted in line of cleava e while closed then pened widely 
and withdrawn while pen Sponge forceps m rectum 1 a 
guide to the path of safety 
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which ma> be tender and troublesome If the 
operation is property done there will be no such 
criticism as it is always an indication of o\er 
correction It must not be forgotten that the 
complete relaxation of the muscles due to antes 
thesia is not the condition existing when the 
muscles have regained their full tone 
The sharp edge of Colies fascia on each side of 
the wound close to the united levators is sutured 
with a continuous No 1 tanned catgut suture 
At its origin this suture is passed wide and deep 
to unite the fused fascial structures of the uro 
genital diaphragm levator fascia and Colles 
fascia it also catches up the united levator 



T q \ le atoTS sutured to ether with interrupted 
catgut utures Sharp ed c of Colles fascia seen on each 
sid f und ne t sutured \ ith continuous suture which 
at its o 1 in 1 passed wide and deep to include fused fascial 
st ucture at this point Suture also catches united leva 
tors B skin margin then closed with a subcuticular tanned 
catgut suture and end tied to fascial stitch The knot d s 
appea s between ma gtns of the mcis on 


muscles and is half hitched at its termination and 
left long to tie to the subcuticular suture (Fig 9A) 
The skin margin is then closed with a sub 
cuticular suture of No 1 tanned catgut on a fine 
needle and the end tied to the fascial stitch 
(Fig 9B) the knot disappears between the edges 
of the incision 
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D I\ FI TICLI LM of the unnir\ bladder is 
a conditi n which until compirativeh 
recent \ears has received but little if any 
ilimial recognition in spite of the fact that the 
cinlitun has been known and reco mzed for 
mam vears Morgagni (16S3-1771) was one of 
the earl\ writers and probablv the first to rccog 
ni7c its true nature Honstet Bonet Tenon and 
t hoj art were alsc carlv writers on the subject 
l j ti 1 006 ( nlv 5 cases had been reported in the 
literature of the United States The scarcitt of 
case ref arts w is n it due to the fact that the 
c nJition was not known but to the fact that 
the special instruments necessarv for its hag 
n sis were not available Toda\ with the peT 
feet ion of the c\ stoscope the use of the roentgen 
ru and the more widespread use of evstograms 
Incrticulum of the bladder is recognized b\ care 
ful investigators hence the number of patients 
pcrited upon has greatlv increased as has like 
use the number of cases reported in the Iitera 
tu re 

In the diagnosis of the diverticula four pro 
cedures ma\ be used (1) cvstoscopv (2) evstog 
ra| h\ (}) contrast evstograms and (4) the 
c ilin<* of the ureteral catheter in the diverticu 
lum 

In everv case in which the patient has residual 
urine either with or without infection the pos 
sibility of a diverticulum should always be 
thought of during cystoscopic examination 
When the opening cf the diverticulum is large 
it can readilv be recognized with the cy stoscope 
But in the presence of a sc ere cvstitis a diver 
ticulum ma\ befvcrlooked Cystography often 
reveals the presence of an overlooked diverticu 
him Cvst 0 rams should be made in two diam 
iters and there is no objection to making ster 
eosc j ic roentgenograms To determine the size 
of the livertnulum a ureteral catheter may be 
colled up m the sac the sac injected with bromide 
solution an 1 the bladder cavaty injected with 
air 

Small cellules r saccules call for no special 
treatment It is always best to remember that 
the | re ence f a diverticulum means obstruction 
and that when the obstruction is removed these 
small divertnula cause no further trouble The 
larger diverticula however call for surgical re 


moval by complete excision nothin short rf 
this must be done if permanent relief is to be 
attained 

Two methods of removal are m use the tx 
travesical and intravesical 
Since a diverticulum is always associated with 
obstruction and since a certain degree of infection 
is frequently present preliminary treatment mav 
be indicated At times an indwelling urethral 
catheter may be used and daily bladder irn a 
tions instituted Silver nitrate or potassium 
permanganate are drugs commonly used for this 
purpose I hav e repeatedly seen an appreciable 
diminution in the size of a diverticulum under 
catheter drainage of the bladder 

\ two stage operation may be done At the 
first operation suprapubic drainage is instituted 
and at the second operation the diverticulum and 
the obstruction are removed Some surgeons 
advise stretching the neck of the diverticulum to 
aid in the drainage of the sac and recommeni 
that this be done at the time that suprapubic drain 
age is instituted The importance of clearing up 
the infection cannot be ov cremphasized 
In view of the fact that diverticula are often 
associated with residual urine and infection aver) 
careful study of the renal function should be 
made and operation should not be attempted 
until function has become stabilized 
The operation may be begun with local anars 
thesn which is followed b\ some fom of innala 
tion anesthesia , 

A median suprapubic incision is made through 
which the bladder is exposed and as much of the 
peritoneum as necessary dissected from the 
bladder depending upon the location of thedner 
ticulum The bladder is opened with a \ iae 
incision to insure a good v lew of the inside * 
bladder is carefully inspected to locate an 
diverticula which may have been overlooked wi 
the c\ stoscope At this time one mav decide upo 
either the extravesical or intravesical metnoi 
resection 


TXTRAV ESIC \L RrSECTION 
The opening of the diverticulum is brought 
nto view and the cavity packed tightlv 
;auzc strip 2 inches wide This converts t 
nto a semisolid tumor and makes the clisse 
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1 1 1 The sac has been everted by means of art y fo cep and an inci ion made 

at the base of the sac The insert shows the opening of the div rti ulum near the 
right u eteral orifice 


of the sac outside the bladder down to the neck a 
relatively simple procedure The sac is severed 
at its attachment to the bladder and the resulting 
opening closed with catgut sutures It is most 
important that this closure be made with good 
firm apposition of the muscular wall A dram is 
carried down to the suture line and the bladder 
closed in the usual v\a> As far as I know Lower 
was the first to pack the diverticulum with gauze 
as an aid in its remov al 

INTRAVESICAL DIV ERTICULECTOMV 

Whether one does an intravesical or an extra 
aesical div erticulectomy is merelv a matter of 
choice I have alwavs used the intravesical 
method After the bladder has been opened and 
the diverticulum located the next step is the 
intravesical eversion of the sac The sac mav be 
everted by suction — as advocated by Young — or 
by means of artery clamps I have always pre 
ferred the use of clamps If small the opening 
of the diverticulum may be enlarged by dilatation 


with forceps The sac is then grasped with 
clamps and gradually everted After the mvcr 
sion it is well to determine again its exact rela 
tionship to the ureter A circular incision is 
made around the neck of the sac after which the 
sac is separated bv blunt dissection with a gauze 
sponge or the handle of a scalpel At this stage 
large vessels may be encountered thev should be 
clamped and ligated 

The opening in the bladder is closed with a row 
of catgut sutures placed on the inside of the 
bladder The resulting cavity outside the bladder 
is drained with a cigarette dram and the bladder 
closed in the usual way around a suprapubic 
drain When the ureter opens into the sac or is 
situated at the margin the incision along the 
neck of the diverticulum should be made at a safe 
distance from the ureteral orifice so as to avoid 
injury to the closing mechanism of the ureter 
During the dissection of the sac great care 
should be exercised to avoid injury to the ureter 
itself and to safeguard against any possible 
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I ig 5 E travcsical removal of the di crticulum 
with gau^c to aid in the dissection 


mjurj during the dissection a ureteral catheter 
first be passed up the ureter 
The treatment of the obstructing lesion wheth 
er by prostatectom> resection or by a median 
bar punch must not be ov erlool ed and c in be 
done at the same time or at a later date 


The sac has been partly filed 


The removal of the suprapubic catheter or 
drain depends upon the degree of infection still 
present and the rapidity with which it clears up 
As a rule it can be remov ed on the third day after 
operation at which time an indwelling catheter 
is placed in the urethra 
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T UBn CULOSIS of the cervix uten is a rare 
lesion It occurs in probably no more than 3 
or 4 per cent (kelly) of cases of pelvic tuber 
culosis It has been suggLSted that this immunity 
is lue to the tissue resistance of the stratified 
squamous epithelium of the \agmal portion of 
the cervix and also to the bactericidal qualit) of 
the cervical secretion which Mengc was unable to 
infect v ith various pathogenic organisms Tu 
bcrcle bacilli have never been demonstrated in 
vaginal secretions 

Tuberculous disease of the cervix was originally 
described by Raymond in 1831 and Virchow re 
ported a case in 1853 since then a scanty litera 
lure has accumulated Moore stated in 1919 that 
approximately 20 cases of primary and 150 of 
secondary tuberculous lesions of the cervix had 
been reported and that Fden Lockvcr and \\ il 
hams had found that one of 600 women with pul 
monary tuberculosi had tuberculosis of the 
cervix 

Involvement of the cervLx with tuberculosis is 
either a bloodstream infection or is an ascending 
infection from a primary genital lesion Primary 
infection if the cervix has been found in women 
whose huslands had pulmonary tuberculosis the 
infection taking place both by genital containin'! 
tion through tuberculous sputum infection of 
hands etc and Vv transmission of the tubercle 
bacilli from a tuberculous epididymitis It has 
been fairlv well established that tubercle bacilli 
may pass through normal capillary membranes 
hence genital infection is possible in the female 
from a male with pulmonary tuberculosis but 
without demonstrable genital lesion There is 
sufficient evidence to make us believe that manv 
cises of genital tuberculosis in women are trans 
nutted b\ coitus Anatomically tuberculous le 
ions of the cervix have been classified as miliary 
interstitial papillary and ulcerative In the 
majority f carh cases the lesion is hypertrophic 
proliferative or vegetative in type whereas in the 
more advanced stages true tubercle formation 
and ulcerati >n with loss of tissue is a pronounced 
feature 

Tt eems likely that anatomical classifications 
are rtallv descriptive of v arv mg stages of the same 
pathological proces Microscopically there is 
tremendous variation tn the picture there being 


hyperplasia of the glands granulation tissue de 
generation and caseation alloccurnn mvanous 
portions in the same section Giant cells vary in 
number as well as do typical tubercles and the 
irregularity of the glands particularly in the early 
stages produces some resemblance to carcinoma 
There is normally little difficulty about makings 
diagnosis by microscopic examination butgrosly 
the picture 1 often confusing and the symptoms 
arc extremely variable and indefinite Malaise 
and occasionally fever occur Amenorrhoea has 
been reported as a symptom m approximately jo 
per cent of the cases and leucorrhcea is a common 
earlv sy mptom Slight bleeding after coitus h 
common but blood stained purulent discharge 
has been described as a typical finding in contra 
distinction to the more watery discharge of caret 
noma In tuberculosis tissues tend to be softer than 
in carcinoma lacking friability but sometimes the 
tissues are extremely tough during stages ol ex 
treme infiltration I he ulceration and firm fxa 
tionof the cervLx however are very su gestive of 
cervical neoplasm and cases are almost certain to 
be mistaken for carcinoma on pelvic examination 
even with the most careful inspection vvhicn 
happened in our first case (Case 1) recently l* ) 
cases have come under our observation 
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Fig i Case i No 117492 Photomicrograph show 
in 0 ulceration and degeneration near the edge of the cer it 
i here ' ell preserved epithelium is seen Numerous giant 
cells a e seen in typical tuberculous granulation tissue 

matorj character of the lesion surgical removal seemed to 
be the method of choice 

Opcr tion When the abdomen was opened relatively 
few but very tough adhesions were found binding down 
both tubes and ova les Total h>sterectom> was per 
formed the tubes and ovaries being removed (big 3) The 
uterus conta ned a single intramural fib oid the size of a 
hen s e g The myometrium was fibrotic On the surface 
of the uterus the e was e idence of partially organized 
e udate The cervical canal was filled \ th polypoid irregu 
lar red masses varying in size up to 1 centimeter in diam 
ete The consistency of the ti ue was firm and rubberj, 
not ha d r friable The endometrium was smooth and 
uniform There were no gross abno maht es The n<,ht 
ovary was small necrotic and covered bj fibrous adhe 
ons The other o ary was similar in appearance and con 
tamed a small corpus luteum The c>st contained a small 
circumscnb d white caseous area in the c rte The tubes 
'ere s aled off thickened and covered with fibrous adhe 
sions Their su face was studded with small white tubercu 
lar no lules 

Ihstol 5 cal a) nalt n In certain areas of the section 
there vas marked hyperplasia of the cer ital gland with 
typ cal Nabothian cyst formation elsewhere there wa 
diffuse ro nd cell infilt ation central necro is and typical 
tub rcle formation (Fi^ 1) The e we e numerous giant 
cells is ble The endometrium p e nted a picture of 
diffuse infiltration w th d sappea ance of the uterine 
gland a fe v remnants of which could be s en Th e we e 
numer us clumps of round cells fo m ng typical tubercu 
lous granul tion ti sue The tubes conta ned tubercles and 
giant cell There wa almost complet disappearance 01 
the pi caj su round ng the lumen of th tubes the epitne 
bum of vl ch v a ntact in some place 



Fig 2 Case 2 No 122704 Photomicrograph show 
1 g tuberculous granulation tissue with giant cells and \ ell 
marked tubercle formation showing also the remains of a 
cer ical gland Tubercle formation is the feature of the 
lustologi al picture in this case a compared to the other 
Although tuoercle bacilli could not be demonstrated in the 
t ssue the diagnosi of tuberculosis is justified on histo 
logical grounds 

The patient made an uninterrupted recovery and has 
eroained in good health over a period of 2 vears 
Case Mrs E C colored aged 22 vea s nullipara 
This patient was admitted to the hospital on Janua y 4 
028 complaining of amenor hcea and headache of several 
weeks duration L ucorrhma vas a marked svmptom 
No bleed n 0 was observed at examination \ aginal exami 
nation revealed a marital outlet There v e e several vene 
real arts on the vul a The cervix was irregularly u! er 
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CHARACTER OF LESIONS 
When freed from superficial discharge these 
lesions present a picture which is at once ulcera 
Uve and proliferative m character It suggests 
the vegetative form (legilaitle neoplashque) but 
nevertheless is not truly fungating or cauliflower 
like Ulceration and necrosis with profuse bleed 
mg were present in a marked degree in Case 1 and 
the gross appearance 1 best described as geo- 
graphical 1 e firm elevations of ti sue separated 
b> sulci . 

The uterine cavity could be explored easilv b) a 
large sound the external os presentin as an ir 
regular laceration formed bj the intersection 0 
three deep defects (Fig 4) The extreme dark red 
beefy color of carcinoma was absent The rela 
tut elasticity in the texture of the lesion is ol 
value as a diagnostic sign Although having an 
ulcerative lesion of advanced grade with crater 
formation at the time of examination there was 
no history of bleeding and no blood was «*** 
examination (Case 2) The histological picture 
of tuberculosis is not alvvavs clear cut , a 'r 
cal tubercle formation is sometimes diftcuii 10 
demonstrate in the picture of chronic infiltrative 
inflammatory disease 
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TRE VTHENT 

The form of the treatment depends upon 
whether the cervical lesion is primary or second 
ary If the lesion can be definitely pro\ed pri 
mar> surgery is indicated We believe that pan 
h>sterectomy b> the abdominal route is the best 
procedure even if onl> a slight lesion is present 
for b> this method we are able to examine the 
pelvic viscera more closely for tuberculous lesions 
If the vagina is involved its extirpation maj be 
necessary (Jellett) Amputation of the cervix is 
advised perhaps onl} as a palliative measure in 
those cases in which for an} reason more radical 
surger} is contra indicated 

If the lesion is secondary to advanced tubercu 
losis elsewhere onl} palliative measures are indi 
cated Cauterization ma> give some relief from 
discharge Astringent douches maj be helpful as 
tannic acid and zinc sulphate Radium therap} 
ma} be used to some advantage but is absolutel} 
contra indicated if salpingitis is present (Jellett 
Norris) 

The general care of the patient is ver} impor 
tant It is advisable to treat a pnmar} case 
promptl} since in any tuberculous patient the re 
sistancc is lowered to acid fast organisms and 
generalized s}stemic tuberculosis may follow 

The prognosis is good in pnmar} cases In 
secondar} cases the prognosis depends upon the 
sevent} of the general infection If the original 
lesion can be improved b} general measures the 
secondar} infection will likewise have a greater 
chance of improvement 


SUMMARY 

Tuberculosis of the cervix uteri is an extremely 
infrequent gynecological lesion Less than 20 
cases of undoubtedl} primary tuberculous lesions 
in the cervix have been recorded Secondary in 
volvement of the cervix is much more frequent 
and the prognosis is less favorable depending 
upon the sevent} of the associated tuberculous 
foci Two cases are presented one of pantubercu 
losis of the pelvic viscera and a second a pre 
sumable case of primary tuberculosis of the 
cervix based on the evidence so far obtained 
Complete recover} of the patient followed pan 
hvsterectomv in the first case 
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OSTEOPLASTIC RESECTION OF COSTAL ARCH TOR 
GUNSHOT WOUND OF SPLEEN 1 

I1ERBLRT \\ILL\ ME\ ER \ 15 MD F\CS \ew\ork 
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A \ ER 1 important principle of surgery is 
the development of a simple and readily 
accessible operative field 
During the night of May 8 1927 I had to 
perform a splenectomy for an uncontrollable 
Haemorrhage irom a gunshot wound of the pos 
tenor border of the spleen 1 In order to gam 
proper access I was forced to do an osteoplastic 3 
resection of the left costal arch This procedure 
afforded such excellent opportunity to do careful 
surgery up under the vault of the diaphragm in 
the presence of active bleeding that I decided to 
report the case in order to bring the principle 
again to the attention of other surgeons 

In 1 )00 my father Dr Willv Mever (3) pub 
hshed an article on the Osteoplastic Resection of 
the Costal Arch m Order to Reach the Vault of 
the Diaphragm He reported two cases m which 
he had performed osteoplastic resection of the 
costal arch One was a case of an impermeable 
stricture of the lowest end of the oesophagus in a 
bo\ 14 sears old An attempt was made to 
reach the stnctured area A year later 190^ he 
performed a splenectom\ for a large sarcoma of 
the spleen in which the same technique was 
emplovcd 

In 19 4 I had the good fortune and opportumt\ 
to assist my father in performin'* one of these 
operations It was for an inoperable carcinoma 
of the py lorus with total obstruction In order to 
make an anterior gastro enterostomy with Mur 
phy button anastomosis near the cardia it was 
necessary to turn up the costal arch Access was 
so perfect and convalescence so smooth that I 
was impressed with the great value of the pro 
cedure 

G Marwedel (2) in 1903 was the first to pubh h 
an article describing the osteoplastic resection of 
the ostal arch Von Mickulicz has previously 
performed an operation tn the same principle to 
gain better access but the technique was much 
more complicated than that in the procedure of 
Marwedel Following Manedels publication 
Asthoewer ( r) wrote an article in which he stated 
that he had used a similar technique a number of 
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times the earliest instances being in 1894 Wiener 
(4) reported a case operated upon in 190S in which 
he did an osteoplastic resection of the co tal 
arch m a case of carcinoma of the cardia 
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Immediate evplorator> laparotom> was indicated with a 
P r ° v ‘ wnal dia no is of rupture of the spleen 
A left pararectal inci ion about 4 inches long was made 
? t0 1111(1 llne Tlie peritoneal cavity was entered 
fluid was present When the left lumbar gutter 
^“diaphragmatic space were explored a large amount 
ot blood escaped The spleen was palpated and was found 
to be small in size high up under the v ault of the diaphragm 
\lar e tear was felt along the posterior border Therefore 
a transverse incision was made at right angles to the pre 
vjous incision outward to the tip of the ele enth rib 
with stron retraction on the co tal margin it wa found 
lmj ossible to visualize the splenic hilus clearly on account 
ot its high position under the vault of the d aphragm and 
*ne presence of a verj much distended stomach (the 
patient had been eatin®' and drinking hea ilv all evening) 
“ was found that when the pleen was pulled downward 
anct mesially bleed ng from the tear ceased but when it 
was relaxed it bled freely again Proper sutu e or tarn 
ponade of the tear on account of its inacces ibility was 
impossible the tear being along the posterior border 
nerefore splenectomj was considered the w est and safest 
wi? C t dure however access to the hilus of the small spleen 
hich could not be sufficiently di placed downward wa 
er> poor Osteoplastic resection of the costal arch offered 
field Ut °°k °* matenal a| d to obtain a proper operative 

OSTEOPLASTIC resection of the costal arch 
The incision, is lengthened upw ard to the lev el of 
c junction of the costal arch with the manu 
num (Fig 4 ) The line of cleavage between the 
posterior surface of the rectus muscle and its 



r 3 More detailed roentgenogram of the fracture of 
the twelfth nb with the bullet and fragments of lead in 
the bullet tract 
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posterior sheath is found This shin muscle flap 
is then gentlj pushed upward and outward thus 
exposing the entire costal arch with the junction 
of the cartilages and the bony ribs 
With a sharp scalpel and great care not to 
injure the underl\ ing pleura the joined cartilage 
of the seventh eighth and ninth ribs i completely 
di ided near the manubrium Care must be taken 
not to injure the internal mammarj vessels which 
he just beneath Then the outer ends ol the 
seventh to tenth costal cartilages are also care 
full} completely divided close to the bon> ribs 
Sometimes ji is necessary to divide a cartila uious 
connection between the sixth and seventh carti 
lages The procedure thus mobilizes the costal 
arch (Fig 5 ) The skin muscle flap is then turned 
back and the entire resulting skin muscle co taj 
arch and peritoneal flap is turned up and retracted 
outward by the asst tant s hand (F> 6 ) 
Immediately perfect exposure of the en W 
under surface of the diaphragm the cardia of the 
stomach and the spleen is obtained 
The actual splenectomy is now exceedin ly 
safe and simple The phrenico Iienal ligament 
can easily be ligated and divided as well as an 
accessory vessel which runs to the lower pole j> 
the spleen The gastro-splenic vessels are east j 
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Ti 7 Photo raph of the nleen low in tear alon 
the po tenor 1 or ler caused by the bullet 

divided and the main pedicle clamped divided 
and doubly ligated 

After the spleen had been removed in our 
patient the entrance wound of the bullet through 
the diaphragm could be seen as well as the wound 
of exit at the level of the twelfth nb posteriorly 
(Fig 7) On account of the potential infection of 
the subphrenic space b> the bullet drains were 
inserted The costal arch was then turned down 
again and a most careful suture of the abdominal 
wall was performed with interrupted chromic 
catgut in layers peritoneum muscle and 
aponeurosis The superficial wound was sutured 
with silkworm gut and interrupted silk A firm 
adhesive strapping dressing was applied 

Convalescence was stormy The patient was cyanotic 
on the second postoperative day and b onchovesicular 
breathing could be heard especially at the left base po 
teriorly Bedside X ray e animation showed a small 
pneumothorax Temperature was 103 degrees On the 
seventh postoperative day the wound looked clean and 
the skm sutures were remo ed The pneumotho ax had 
abated but loud bronchial breathing could be heard o er 
the left base Physical e animation re ealed no pleural 
effusion The patient coughed sev erely A moderate sero 
purulent discharge issued from the drainage tract of the 
abdominal wound On the eighth day after operation 
patient had a coughing spell winch caused the enti e per 
rectal portion of the wound to break open and the stomach 
and omentum to e trude Cultures were made from the 
wound and staphylococcus albus was found in pure culture 
(probably earned in by the bullet) The viscera were re 
placed while the patient remained in bed and the wound 
edges we e approximated with v ide adhesive straps 
Three weeks after the operation the temperature again 
began to rise and evidence of pleural exudation in the 
axillary line was found Tifty cubic centimeters of slightly 
turbid fluid was withdrawn with the Potarn aspirating 
apparatus and cultures were reported to be sterile 

3 additional weeks with 10 days of intervening 
normal temperature the bullet from the cervical region 
was removed The bullet was found in an encapsulated 



1 ig s Pholo h f the patient taken 6 months 
afte th 01 rat on how g 1 ealed car v ith frm union 
of the o til a h 

ab ce cavitv w thin the scalenu mediu muscle The 
nu from this abscess also showed staphylococcus albus in 
pure culture as did the pus from the abdominal wound 
\fterthi bullet was removed all the neurological findings 
of the left arm as found by Dr Russel MacRobert quickly 
improved— local area of anresthe ta in the left forearm and 
hand of rad ular distribution with motor disability which 
corresponded to the frst thoracic segmental supply 
Two weeks later the three remaining bullets were re 
mo ed from the back sacral and gluteal regions under 
local anaesthesia The bullet in the pectoral region 
lying just in the wound of emergence was removed at the 
time of the original operation 
The patient was discharged on the forty third day with 
all the wounds healed , , 

At present there is evidence of weakness of the vertical 
portion of the scar where the wound had broken open No 
actual hernia ha occurred but the patient is wearing an 
abdominal supporter The co tal arch has firmly united 
with the ribs The pain anxsthesia and mobility of the left 
arm ha e enti ely improved (fig 8) 


CONCLUSIONS 

Osteoplastic or more properly called chondro 
plastic resection of the costal arch is a great help 
fn obtaining a good simple safe operative field 
m certain operations under the vault of the 
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diaphragm in diaphragmatic hernia and in 
operations on the liver the spleen and the stom 
ach near the cardia 

The procedure is simple quickly performed 
and safe if done with the usual care alwavs 
necessary in surgery 

The attachments of the diaphragm are not dis 
turbed or interfered with 

The procedure justified itself as it affords excel 
lent access to the subdiaphragmatic space The 
final cosmetic and functional result is good and 
union of the costal arch is firm The author begs 
to bring the procedure to the earnest attention of 
other surgeons 
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TOUR SPLINTS or VALUE IN THE TREATMENT or 
DISABILITIES OF THE HAND 

SUMMER L KOCH M D F \ C S Chicago 
FmhSplS ( D All B K IdSm L Koch W 1 y M m III p t 


r AOR many years Kanavel has emphasized 
^ the importance of properly designed splints' 
and of phvsical therapy for the prevention 
and correction of contractures following infections 
and injuries of the hand Two principles have 
been particular!} emphasized the maintenance of 
the hand in the position of function during the 
period ot forced immobilization and the use of 
elastic tension to produce constant and painless 
traction 2 on fibrosed soft tissues and contracted 
joint capsules When one observes how quickly 
the relaxation and mobility of contracted fingers 
and joints gained b> a half hour or an hour of 
physical therapy is lost because of the lack of any 
form of retentive apparatus he is doubly im 
pressed with the importance of careful splinting in 
the treatment of contractures 

Tour splints have gradually been develoj>ed in 
our work which have proved of great value m the 
earning out of the principles mentioned All are 
light m weight fairly rigid and made of hard flat 
aluminum No SH 081 inch in thickness The 
first (Fig 1 a b) is designed to maintain the hand 
in the position of function le with the wrist 
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dorsiflexed the thumb abducted from the hand 
and facing the fingers and the fingers semiflexe 1 
as though grasping a tennis ball The splint b 
curved in its long axis so as to fit snugly to the 
volar surface of the forearm it is sli htly curved 
in a transverse avis just distal to the wist so as to 
fit the heel of the hand Pressure on the thenar 
eminence is eliminated by the cutting out of a 
rounded portion on the radial side Dorsal flexion 
is regulated by the degree of flexion of the splint at 
the wrist Ihe lower rounded end of the splint 
separates the thumb from the fingers but stops 
short of the metacarpophalangeal articulations 50 
as to permit flexion of the fingers at these joints 
the joints most often held immobilized after infec 
tion and injury and as a result most often in 
volved in fibrous contractures 

Such a splint can be padded with wasnabiv 
feather edge rubber or with felt (Fi 1 c a) 
it can be applied to the hand while infection b 
still present as soon as it is possible to substitute 
intermittent hot wet dressings for a contmuou 
wet dressin -usually within 4 or 5 day s °* 1 
onset of even a serious infection If padded strap 
with buckles are attached to the splint it can 
quickly taken off and reapplied —important lac 
tors if one is caring for a considerable num f ® 
patients or is treating patients who are na P 
ticularly interested in getting x ell ■ 

therefore tend to neglect the treatment indicate* 
The se ond splint (Fig 2) is similar to the _ 
with the addition of a raised aluminum cros p 
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D 1 Alum num splint for maintainin the hand m the 
position of function 


at its upper end (Fig 2 a) to which straps with 
buckles steel springs and leather loops can be 
attached for the production of elastic tension on 
the thumb and fingers Figure b shows the 
splint with straps for each finger A sixth strap 
may be attached to the loop o\ er the thumb to 
pull directly upward (in. the line of the radius) 
and thus help to pull the thumb away from the 
hand into the abducted position a consideration 
of particular importance if the thumb has been 
allowed to lie for day s or weeks alongside the hand 
m ,™ e ^Vended and prone position 
■J he elbow cuff (Fig 2 a c) attached by straps 
and buckles to the upper corners of the splint 
e *ps to keep it from slipping down past the meta 
carpophalangeal joints when the pull on the 
»ngers is increased 



The third splint (Fig 0 ) is designed to produce 
the same effect as the second but is applied to the 
dorsum of the forearm and hand m cases m which 
the presence of wounds or operative incisions 
makes it desirable to avoid any pressure on the 
\olar surface or in cases m which involvement of 
the wrist joint makes it desirable to bnng elastic 
tension to bear on the periarticular structures of 
the wrist Dorsal flexion at the wrist is obtained 
with the aid of a hinge at the wrist and a back 
ward pull on the hand secured with the aid of a 
strong spring on the back of the splint The effect 
produced on the fingers and thumb is exactly the 
same as with the second splint The elbow cuff to 
prevent the splint from slipping distalward shown 
in Figure 2 is attached in the same fashion to 
splint 3 but has been omitted in the illustration 
shown Pressure on the styloid process of the 
ulua is eliminated by cutting out a rounded por 
non of the splint on the ulnar side just above the 

h, The fourth splint (Fig 4) hke the third is 
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hinged it the vv rist and is applied to the dorsum 
of the forearm and hand It i designed however 
to aid in the extension of contracted lingers and 
not is splints and 3 m the flexing of them 
Slotted extension pieces for each finger and for the 
thumb if desired are meted to the hand piece 


and tension of anv desired de ree 1 applied to the 
flexed fingers with the aid of rubber or elastic 
loops and buckles Thi splint 1 helpful m the 
treatment of tendon contracture and pvticu 
larlv in the treatment of that type known as von 
\ olkmann s contracture In the latter condition 
it is frequentlv impossible to extend the sharph 
flexed fingers until volar flexion at the wn t re 
laxes the contracted tendons The binge at the 
wrist in the splint illustrated permits volar flexion 
of an} desired degree at the wrist As the con 
traded tendons are gradual!} stretched one is 
able to straighten out the wrist and maintain ten 
sion of am desired degree bv tightening the strap 
on the back of the splint and if nece sar> in 
creasing the strength of the spring’s or addin a 
second spring 
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SPONI ANEOUS RUPTURE Ol PYOSALPINV INTO 
THE ETRINARV BLADDER 

S Dl P \I M \ M D I \ C S \nd M 


W HILE we present in this article an in 
stance of rupture of py osalpinx into the 
unnar\ bladder it must be noted that pci 
\ic affections involving the female internal genital 
organs or intestines whether of mflammatorv or 
neoplastic origin will occasionally create a fistu 
lous communication with a neighboring viscus 
which results in a spontaneous evacuation of accu 
muhted pus Ixather infrequentl> such processes 
have involved the bladder alone and ruptured 
into its cavity However cases have been re 
ported in which occasional rupture has occurred 
into the urinary bladder as a result of appendi 
citis infected dermoids abscesses of the ovarv 
extra uterine pregnancy pelv ic tuberculosis 
tubil diseases of parasitic origin malignant dis 
eases of the uterus adnexa and intestines and 
postabortal pelvic infection The case of Tron 
stein and Serdjukoff m which an ovarian abbess 
ruptured into the bladder and the one of Sbrozzi 
in which m the course of an active pv osalpingeal 
process the adherent intestine opened into that 
viscus are conspicuous oddities illustrating blad 
der fistula 

Spontaneous rupture of tubal abscesses into the 
bladder occurs rather infrequently Under the 
broad classification of pelvic abscess Ferrimond 
in 1897 collected 67 cases showing clinical evi 
dences of spontaneous rupture into the bladder 
JJf 0I ”> one instance could it be definitely stated 
nat the communication was limited to a tubal 
Pus cavity The other cases are described as 
eing pelvic abscesses or abscesses of the broad 
dPT? 0 } Vane( l spontaneous ruptures into 
., e bladder vagina intestines and rectum or 
rough the skin A number of his cases followed 
Parturition or abortion several were infected der 
oids or other cysts of the ovary a few were in 
uwr ec t°pics In the light of present dav 
ethods of diagnosis aided by cystoscopy all 
s cases appear to be poorly elucidated and can 
°t with the exception of one case be included 
our ® er,es Similarly Delbet has collected 958 
es olpduc suppuration most of them without 
Ported cy stoscopic or operative findings Of his 
coun 1 a rupture into the bladder none 
. be included in our senes because conv inang 
Proof is lacking 

pontaneous rupture is an unusual accident re 
m S * r om a distention of a pyosalpinx which is 


MSIUkMD r \ CS \lw \ori 

ofltn secondanlv infected Though a number of 
the'*. cases ire primarily due to the gonococcus 
mam of them arc of tuberculous origin As usual 
under such conditions the pus tubes are enlarged 
and their close proximitv to a hypersensitive and 
overdistcnded bladder results in involvement of 
these structures and a firm union occurs at some 
point as 1 result of a plastic exudate Continuous 
pressure at the contiguous area causes the forma 
tion of a weak spot in the bladder wall and results 
in gradual ind subsequent sloughing and rupture 

SYMPTOMS 

The patients suffer from the usual svmptoms 
of adnexal disease either of the acute or chronic 
tvpe Occasionally the initial attack is severe 
enough to involve the bladder and produce rup 
ture following which there is a sudden abatement 
of all s\ mptoms but often the original condition 
recurs subsequent to a temporary closure of the 
fistula the whole train of svmptoms reappears 
and the patient slowlv lapses into a condition of 
chronic invalidism One case (Aluller and Petit 
jean) was studied for 10 years before its true 
nature was discovered Along with the svmptoms 
of pelvic disease there usually are prodromal 
symptoms of bladder disturbances namely dis 
comfort frequency tenesmus cloudy urine and 
occasionally hrematuria During this stage the 
pelvic pain and discomfort are aggravated the 
generdl condition is decidedly worse chills and 
rising temperature supervene and when rupture 
occurs there is often an attack of sharp pelvic 
pain and a sudden appearance in the urine of a 
large quantitv of frank foul smelling pus As 
already stated this marked pyuria is followed by 
a decided drop in the temperature and an abate 
ment of all svmptoms Examination at this 
time reveal* a diminution in the size of the 
offending mass In a small number of cases 
there are no prodromal bladder svmptoms and 
the sudden pyuria gives the first indication as to 
what is occurring The maximum pus content is 
usually at the onset 1 e at the time of the first 
rupture A thick greenish or yellowish foul 
smelling pus is characteristic 
The course after rupture is variable The 
pyuria may last a few hours or a few days and 
then clear up entirely This is a period of ap 
parent cessation during which time the pelvic 
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conJition remain* quiescent However the 
patholo & ical process from another tubal exacer 
1 ation mav cause renewal of symptoms and a 
re appearance of the pyuria consequent upon the 
re opening of the fistula The patient s general 
condition thus 1 ecomes progressively worse most 
if the reported cases were m distressingly poor 
condition when they presented themselves for 
tinal care The instance of a lo-vear duration 
his already been alluded to This chronicity and 
invalidism are observed principally in the tuber 
culous cases Frequently in fistula: due to a 
pvosalpinx of gonococcal origin a spontaneous 
cure 0/ the fistula occurs 

di vcvosxs 

\ clinical condition so charactensticallv mam 
fested as just outlined is not likely to escape one s 
n tice \ rea onable amount of alertness will 
tten establish it from the train of symptoms 
Vet the absolute aid afforded by the cystoscope 
makes it possible to make the diagnosis b\ this 
means alone The finding of an opening in the 
bladder and skiagraphy of a contrast medium 
after filling a neighboring cavity through a ure 
teral catheter is all that is necessary to determine 
the existing pathological condition 

CXSTOSCOPY 

The finding of an opening in the bladder wall 
and cystography of the neighboring cavity after 
it has been tilled with a contrast medium such 
as an iodide solution iodopin or lipiodol will 
firmly establish a diagnosis already presumptive 
n clinical evidence Sometimes only an isolated 
area of redness in an otherwise normal bladder is 
seen at the site of expected rupture while on sub 
sequent examination a characteristic puckering 
and possibly a crater like opening may be present 
V normal looking bladder wall except for the 
tell tale isolated area just described is often 
found Characteristic indeed is the presence in 
tins reddened cedematous puckered area of a 
small opening through which pus is seen exuding 
and into which a small catheter can be passed 
but mvesti 0 ation does not always reveal this 
conditi n 

The use of three catheters one into either 
ureter and the third into the pus cavity further 
clarifies the situation This method was used in 
the case recorded b\ Beer 

In the collected cases it is often reported that 
cvstoscopv performed some time after rupture 
with clear urine shoyyed no opening but only 
the tell tale reddened and puckered area in sharp 
contrast to an otherwise normal mucosa As this 


condition was evident m the case presented \\q 
resorted to another method of proof not previously 
attempted but yet confirmatory 
A long large bore aspirating needle was 
plunged into the offending adnexal mass throu h 
the vault of the vagina and a quantity of thick 
foul smelling pus was withdravn (the pus had 
the same physical and cultural characteristics as 
that previously noted m the urine) With the 
needle remaining tn stilt a quantity of a 20 per 
cent solution of sodium iodide was injected into 
the cavity the needle was then withdrawn and 
the vagina tamponaded The bladder was 
cathetenzcd and a skiagram immediately taken 
(Figs 1 and 2) The pus cavity was clearly out 
lined and in addition a small quantity of the 
opaque substance was found in the bladder The 
bladder accumulation was then drawn off and 
was found to contain iodine Subsequent hourly 
examinations were continued throughout the day 
and each of these r vealed the presence of iodine 
The usual site of rupture occurs on either side of 
the ureteral openings on the lateral or posterior 
wall 

TREATMENT 


The case of Duvergey and Dax considered l v 
them as being the first case (ig 2) m which sal 
pmgography was used as an aid m the diagnosis 
of this condition was treated by transvesical 
intratubal instillation of 1 per cent stiver nitrate 
Their comment is that the bladder symptoms 
cleared up and the adnexa became reduced in 
size Other cases have responded to bladder 
lavage rest in bed and supportive measures 
while others have done well after simpe to 
potomv It is reasonable to suppose that frequent 
evacuation of the pus cavity combined with rest 
and various other measures will greatly help to 
restore a patient to a fair degree of health Yost 
of the patients are in such poor general condi ion 
when first seen that one is never anxious to as 
sume an operative risk until after the ge rat 
health has been improved 
A good method of treatm these cases 1 as 
follows When rupture takes place b’aader lav 
age and urotropin or hexvlresorcmol should w 
given until the urine clears and vesical symptoms 
subside Transvesical lavage of the pu cavity 1 
valuable as it labors drainage If pel ac abscess 
intervenes colpotomv can be done It tfie 
flammatory process thus comes under control 
the best time to operate is after a short F" 0 ™ 
levelled temperature and a repeated *«« «” 
count of xo 000 or le s The operate a 
otomy should aim to remove all pathoga* 
ti sue The site of rupture into the bladder 
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should be sought out Tnd the damage repaired 
either by simple suture or by resection of the 
ulcerated area In our opinion these operations 
are not complete unless drainage through the 
\ault of the vagina is effected in the cases due to 
a non tuberculous py osalpinx 


PROGNOSIS 

Of the 34 patients reported 9 were not oper 
ted upon 0 f these 1 died 2 reported that their 
ealth was improved and 6 reported cured or 
end result not known Of the 25 patients who 
''ere operated upon 14 were cured 1 responded 
10 transvesical instillations (Cotillon) were not 
eported and 8 died The ages ranged from 22 
0 4o years The presence of tubercle bacilli was 
corded 6 times of tubercle and colon bacilli 
ce and of streptococci and colon bacilli once 
th \ CaSe Srowth resulted while in 3 cases 
e ype of organism found was not reported 


c \se report 

HarW?iw "! d ? w 35 years of age was admitted to the 
rhoal .m,?! 1 ° n ^ Iarc h 24 1927 with a proved go nor 
Durirnr , rl . tlS and cndocerucitis of 3 v eeks duration 
atdcmfi-n 1. S ^ e ^ ad had severe pains in the lower 
tion t>„i hl ^ e hn„s and frequent and painful unna 
tender ex: V?. ln ^ tl0n revealed the presence of bilateral 
bul pa an ,f es ,^ e left mass was larger than the n 0 ht and 
>nlo th* r. 1 r i° r y lnto the ' ault of the vagina and likewi e 
cells Thpf Sac The first unnalysi show ed m ny pus 
lowk su v,3 er3ture r n S ed from 101 to 103 degrees but 
Rested mip 9 >stoscopj on March 28 revealed a c n 
theufetpr-ii° 5a and on left wall of the bladder beyond 
openings a much darker a ea but no puckenn 



I 1 he p\ alptn eal abscess is filled with a solu 

t n of o j r nt s dium iodide The abscess cavity is 
ell outlined nl a mm meat on bet seen the abscess 
cavitv and t! 1 ladder 5 v l lc Some of the lod de solu 
ti n 1 seen in th bl dd r 


One e kafteradmis 1 n f 11 ing a sudden seve epa n 
in the low bd men ih urine bccam thick ned ith a 
greenish >cllo v f ul mell n pus There was p mpt 
relief of the p lvi pain and an imp o ement in the general 
condition The 1 ft lat ral mass was al o reduced in stze 
Thus far tl Imi al manife tat ns indicated that the 
left late al mas I ad r ptu ed into the bladder When the 
urine began to clea about 3 da> after the ruj ture a 
more e t nded e aminat was undertaken 

A cathetcrized sp cimen v elded the amc thick pus just 
described and on > t c py at the site on the left lateral 
wall of the bladder wa an area of oedema infiltrat on 
and phcati n of th mucosa covered with mucus and 
placques of ep thelial debris The rest of the mucosa wa 
only sh 0 htly congested No direct opening was found and 
no new pu contaminated the f eld during the examination 
Smears and cultures f the pus showed cocci in t o and 
in short chains 

\t this time an a pi atin" needle was plun ed through 
the va ina into the left lat ral mass (Ti 1) V quantity 
of pu was \ thdra vn and \ as found t be similar in all 
resj ects to that found in the bladder Throu h the ne die 
left tit srhf a quantity of 20 per cent sodium 1 didcs lution 
as injected and a roentgeno,, m taken The opaque 
fluid was seen in the pus tube region (Ti 2) and some f 
it was al o seen in the bl dder A catheterized specimen 
at thi time an 1 oth r specimen obtained d rin the dav 
revealed the p esenc of the iodide After sub 1 lencc f 
all sympt ms and w th levelled temperatu c nd ati f ic 
tor> blood count (under 10000 white blood cell ) an 
operation was j erformed by one of us (di 1 } on \pnl 15 
Bilateral adne al suppuration was encountered and pr p 
rl> dealt with and in the p esence of a fe int muni 
f broid hyster pla t> was performed 1 he tc f tl t 
bladder commu icat n w as found and I amb rtued in 1 
drainage established through the cul-de sc th iod f rm 
gauze The convalescence was uneventful and the patient 
left the ho pital on May 2 1927 
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CONCLUSIONS 

i Spontaneous rupture of a pjosalpmv into 
the urinary bladder is very rare 

The svmptoms are clinically characteristic 
Following sharp pelvic or suprapubic pains large 
quantities of frank ofttimes foul smelling pus ap 
pear in the urine and there is a drop in tempera 
ture a relief of urinary and vesical symptoms and 
a decided improvement in the general condition 
of the patient Cvstographv and cvstoscopy add 
convincing data to an otherwise obvious clinical 
diagnosis 

3 \ patent ostium is not always visible in the 
1 ladder wall but an isolated area of oedema or 
redness with a crater like central depression to 
gether with pelvic pathologv is presumptive 
ev idence of impending ulceration or rupture The 
site of the rupture is usuall} on the lateral wall 
just beyond and to one side of the ureteral open 
ing \n absolute diagnosis is reached by means 
of roentgenograms taken after the pus cavity has 
been tilled with opaque fluid either transvesically 
or by the authors method 

4 \ rupture may heal spontaneously as may 
also the original abscess and later recur several 
times especially if the patient is in poor general 
c nditun as a result of chronic invalidi m 

5 Operation by hparotomy to remove all dis 
case is the proper method of treatment and is 
1 est undertaken when the temperature is levelled 
and the white cell count less than ioooo 

0 I he tistulousconimumcation between the pus 
sa and the bladder cannot always be found at 
the time ol operation but when it is found it is 
gi en the necessary surgical attention Drainage 
bv in 1 veiling catheters and by gauze through 
the vaginal vault is recommended 

t \S1 i> REP RTED IN THE LITER VTURE 

The following 34 cases including the authors 
were gathered from the literature As previously 
state 1 nnnv reports could not be included in 
this studv because of the lack of ufficient evi 
dence 
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■ i Cjstoscopic appearance Just before the rupture , •> N T“h“b e"« o'any »p"Sr “ P 


Cystoscopy revealed a n irmal bladder wall but the ri ht 
ureteral opening showed swelling Beside it was seen a 
small openin^ throu h which pus escaped Panhysterec 
tomy was done No communication with the bladder wa 
found although the right pus tube was found to be ad 
herent to the bladder Vaginal as v ell as abdominal 
drainage was instituted but patient died 

15 Case of Muller and Petitjean Tor 10 years a patient 
38 years of a„e had had symptoms indicating perforation 
into the bladde of a purulent proce s Bactenolog cal 
e animation of the purulent urine and cystoscopy were 
negative Hysterectomy and removal of adnexa were 
done and no communication with the bladder was found 
No d ainage was instituted At autopsy the site of the 
ferf rati n was di covered 

16 Case of M Bulcke The patient 2 years old had 
had purulent urine for 2 months Cystoscopy revealed a 
n tula in the posterior wall and at operation it was found 
to communicate with a large left py osalpinx An indwelling 
catheter was inserted recovery 

17 Case of A Tunhe The patient had had pus in the 
urine for 3 months after partu tion A perforation was 
round on the left posterior wall Laparotomy was per 
formed \ remnant of the pu sac left adherent to the 
bladder wall obscured the perforation Cure after 4 day S 

ift Case of A Tunke The patient 33 years of age re 
po ted that rupture into the rectum had occurred prior to 
rupture into the bladder U operation a commu ucati n 
between the bladde and the n ht pu tube was found 
Kecovery occurred within a year 

19 CaseofA Tunke At laparotomy two perforations 
into the bladder were f und and sutured 1 ecovery Only 
one other case has been reported in hich more tl an on 

fistula was Sound 

o Ca e of \ Ireund Chr ic uppuration into th 
pelvis had been noted fo a few yea following seve al 
op atons for fstul us opening int the bladder and 

testines and through the abdomen The patient v as in 
P or conditi n At laparotomy the abscessed adnexa were 

ctnoved and the tv o perf rations into the bladder v ere 
sutu td Death 


21 Gavet it ( 92 ) The patient 4 >ear old 
had had pyuria and lumbar pains for a vear and was very 
feebl as a r ult >f the 1 n illness \ mass was noted on 
th n ht d Cyst s opy revealed s me cedema f the 
upper a d p sten r wall of the bladder and e udation of 
pus o r seve al sp ts in this zone The re t of the bladder 
allwa normal Ope at n was folio ved by cure Guinea 
nig inoculation how d tub rculo is 

2 Cayet s ec nd ca e ( 922) The patient 23 >ear 
of age had ha 1 con ldcrable pus u the urme Cy to opv 
showed f lsc membranes in the bladder The catheterizcd 
kidney urine ere clea and ne ative on inoculation \ 
second cysto opy sho v d a bulb us area above the left 
ureter and in the center f this there was a slit filled with 
a plu f pus Pr arc on the a„ina caused a disch rgc 
f pu* through the opening Operatio 1 re ealed a left 
pyosalpin tuberculous in character No pen ng into the 
bladder was fou d Cure . 

Gayet eports 3 additional cases f tuberculous pyos 1 
p n opening into the bladd r but the opemn s we e not 
clcarlv demon trated 

21. \u ray s first case The patient 38 years of age 
was in poor general coniit n She as admitted to th 
h sp tal in March 1 q and a diagnosis of right salping tis 

as m de Th urine conta ned pus but no cvstit wa 
D esent Cy Vos op/ howed the right side of the bladder 
to be reddened but no opening was seen The condition 
improved tier lav ate Onto copy one month liter 
showed 1 character! tic op nin 0 and ejudmg pus « 
operat on performed on July a r 9 r! a fi tula was found 

an j, SUt \pvrav secoidcae The patient l as admitted 
to the ho pital .11 ember 4 91a Pu had been noted 

rnth nine I months Cyst scopy showed the nte r 
wall to be red a d v a cular The left ureteral openins as 
c pint and su r undedby a ed c nested area Just out 
s de of this wa seenasmalla f mden a v nth a c rftral 
depres n from winch pu nuded U 0 P“ 1 “ 
peninc into the bladder was f und and utured Death 
P c Auvray s thi d case The patient was admitted in 
Junt 1913 after 1 months f dines due to pel :e dl ease 
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Aft e al p t sh 1 fth p tal o ly t turn in 
J ne 04b use of the re ppe ce of p 1 tc p ns 
pu nthe 1 dves calsympt m Asknadbldder 
h t 1 w d monstr t d At per t a tight p t b 

w th a bl dd p ng w s f dad sut ed D th 

d 5 da>s 1 t 

6 C 1 1 ! The p t nt 4 years of ag had h d 
ympt m f p 1 dp lmon ry d se s f 3 ye 
\ n > ympt ms h d be p e e t In O tob 99 
ft cpI pnpflintio ndldi 

p tfo 4 sdysljnury9 earn tn 

lelp 1 m e th 1 g eo the left de p ru 

le t nd p n e c ns al as aft 

p th m sses Th unne d d n t I the 

p ftb lsbtgu pgioclt w 

po t c I* Im ary t here 1 w p es t A tn U 

p g nt th bl dder s f do ysto py At 

p ati t ber I of th ad ra w d s ed 

D th 

C f D g y and D Th pal t 34 > s 
Id adm tt d t th h pital F bru ry 9 Sh 
mpl d f f t ml a d pai ful f q t 

ld> t n S dd lv th me b am thick d 

1 dy E mm t eal d a g tly eraa t dp t nt 
th te d d e ma s d tog the Cy tosc py 
h d mall p mg on the lght de in the nt of 
d t ng f Id b t no ble d ha ge w s not d th h 

th p wh h w s la g en gh t adm t a c th ter 

Th d ag wa 0 fi med by m ans f oe tg og m 
md ft a pqefld had b n i j ted nt the 

tv t lly th o gh th sm 11 ca ity Th s 

p b bly the fi t d d nst n f s Ip ng pby 
Th ympt m imp 0 d aft r t s e 1 la with 
pc c t 1 sit 

8 I) d a ( 9 7) The pat t 39 y f 

gehdhdpl p s a d bl dd ympt m fo 1 

t m d w y w k The rm was p ule t b ill 

1 mmu is v d mo t ted Cy tosc py sh w d 

m ldcdm t the b bs rm the teral fi 
At b q nt m nati the ced ma h d 1 d 

th tly t h w that the ost w e n m l a d th 

p c f m 11 pu kc d e 1 t al t the left 

fa U op t a pen t the bl dd 
f d d t d C 

9 B a I Oct b 938 p tie t yea s 

Id ga b t n fp ful m ct t n esp iall> bo t 

mtt to f > ds eeacbtn 
ks b f Th n was cl dy hut n blood w s 

p t Cy t py sh wed a m lbladd b tb h d 

th t g et « d th left w n a f cedem In th 
t f th w a t awb rylil it s e with 
d p f pu at th s mmit By th tra s cal se f n 
p q fl d turn to 1 ft wa f und conun un tin 

w th th bl dd d Iso th th mt tines T b cul 
lop tOp tow f Honed by cure 
I te t g thi n ct n s Sb zz case of es co 
t st 1 ti t 1 d t pyos lpn_ but dd ng f m 
Be th t the pyo alpin Itho gh dh 1 1 

th bl dd d t t e dd n t it 1! t with 

th St 11 th mt t g c p Uelrng o se 
1th h d ml ns that f nan absc ss wh ch 

rupt d t th biadd r Thi caews potdby 
T t d S dy kof! 

30 J ly fi t I Aug st 936 p t nt 3s y 
f ag repo t d th t he h d had lpmg t s c 9 4 A 
m p t th 1 ft sid F II wi g sudd n p 


n the p 1 is the un e b came cloudy a d fetid Riff 
sympt ms d dimi uti m the size of the m s w J 

not d Cyst copy sh w d the bladder ad te 1 
ific t be n mal A g a ula p otrn s 
by a p t 1 was see b the left u t (teem 

left 1 pm ectomy d hyst ect my The t f th 
bl dd 0 was f und d s tur d a d n dw 11 
cath te e t d Subs a t t cyst c py h da 
t th t f the p rf t Cu e 
3 J ly se ond as I Septemb 96 p t t 

3 y old was am ed d dag fbl t id 
ne td ew m de C Ip t my wa p rf med t d 
t e uat the 1 ft b h h wa 1 g th th 
nght o F 11 wi g dd b p nful m t nt a l 

qua t ty f pus wa n ted th u 1 Th p t t a 

fttllund bs at natth tmejlymdeh r po t 
33 A ol t nd Chal first cas I 9 p te 1 37 
ye s Id was ami dadfo d to h blat It II 
nd pulm ry t ber 1 At perat op g 

int th bl dd as! d ds tured Th yea 1 t 
the p t t repo t d d 
33 V ! t a d Ch 1 ss dc I 906 apt t 
48 y Id was p at d upo A rght ana t be 
c 1 u b e s d n ht py Ip n e f d Th 
w' s 1 a 1 ft t bo-o absc (p h bly t 1 

c 1 u ) dh ent to the thi ke d bladd The c ty f 

the bl dde c t ned 6 c b entim t of p s s m t 

to th t in the 1 ft ad sa N tu 1 p rf rat 

f u d Cu e 

Th a th repo t thi d e al t b 1 
wh h th was de p 1 pp at Thi t 
clea ly ca e fpyosalpn. d sth f e unplv relerr <1 
to d t dded t u 1 t 
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THE COINCIDENCE Or HYPERPLASIA ENDOMETRII 
AND CARCINOMA CORPORIS UTERI 

C r IIUHMWN MD CM M.U II \ STEPHI NSOV MD Sb. miNCisco Cuuouni 
1 nth Dp hn t [Obit 1 Gy col y S f d U t> S h 1 f M d in 

H YPERPLASIA of the endometnum is the endometritis on two occasions while the third 
most important single factor concerned operation revealed a low grade adenocarcinoma 
with abnormal uterine bleeding it the In this connection reference must also be made 
time ot the menopause In this respect it must to i rare condition which was recently review edbv 
constantly be considered in the differential diag one ol us ( Fluhmann 6) In this lesion unusual 

nosis trom carcinoma of the body of the uterus masses ol epithelial cells resembling the basal 
and it is thus of prime importance to determine its !a\er cells ol squamous epithelium occurred m 
exact relation to malignancy and how frequentlv close associ ition with the glands of hyperplastic 
1 Th ° c ? ndltlons ma y coexist endometrium The exact significance of this 

there have been but few cases reported m change has not been determined with certainty 
'vnich carcinomatous areas were found in hyper and although there is every reason to believe that 
plastic endometrium In 1906 Doca (3) described it represents a benign process in the nature of a 
a specimen obtained from a patient 45 \ears of metaplasia of cylindrical to squamous epithelium 
• ge Ihe uterus was involved in a diffuse myoma a number of authors who first described it consid 

ne mucosa was markedly thickened and pre ered it as unquestionably carcinoma 
ented the usual appearance of hyperplasia of the Although the term precancerous lesion has 
endometrium while in one area could be seen a been applied to endometritis glandularis by a 
cnnite early glandular carcinoma few authors (McCann 9 Findley 5) the evidence 

cha ^chroeder (13) found definite malignant advanced is not conclusive and the consensus of 
nanges m the hyperplastic endometnum of 2 opinion seems to be that the association of hyper 
P tients Since these women had passed the meno plastic endometrium with malignancy is very un 
pause several y ea rs before he was uncertain as to usual It was apparently not noted m the cases 
6 ] y tae conc htion should be regarded as a of cancer of the corpus uteri studied by Schott 
mpie hyperplasia endometrn or as more in the laender and kermauner (12) and the only case 
autre of a diffuse adenoma with a tendency to described by Cullen (2) in his book was not a 
(1 1 vf n ^ de S eneratl0n In a more recent work generalized hyperplasia but was localized in polypi 
re h ® tte ' ,er he mentions the possible occur of the fundus Trankl (7) simply states that in 
nee of carcinoma m hyperplastic endometrium cancer of the body he did not find hyperplastic 
na presents an illustration of this phenomenon changes more frequently than usual Novak and 
wing (4) states that he has seen 3 cases of car Martzloff (11) m their extensive study of hyper 
moma arising in the hypertrophied glands over plasia endometrn state In regard to cancer of 
y'ng the most prominent points of submucous the corpus or fundus uteri we have observed in 
yomata Finally R Meyer (10) has reported 5 our laboratory only 1 case of cancer associated 
assn mt T Stin e cases °* hyperplasia endometrn with endometrial hyperplasia an almost negligible 
sedated with malignancy and he was able to incidence In this case furthermore the car 
pmt out a very important fact namely that an cinoma which was of ovarian origin pushed into 
° mat ? US cancer not only may have its origin the endometnum from the outside The endo 
frc> Perp aStlC mucosa hut may arise directly metnum played a purely passiv e role so that this 
jn previously simple hyperplastic glands case has no significance as indicating a predis 

hvn 6 1 USC ° f re P eated curettages in patients with position to cancer in cases of hyperplasia We are 
lesio laSla °* endome triumhas show n that this convinced that no such predisposition exists 

cond t* S occasiona hy succeeded by a carcinomatous A review of 22 adenomatous carcinomata of the 

worn °\ Baec k er (x) has described the case of a body of the uterus seen at the Stanford Umver 
of 10 Wh ° " as curetted 20 times over a period sity Hospital during the past 10 years reveals 
an Je J rs The first seventeen curettings showed no case associated with hyperplasia of the endo 
ad C ™ netntls glandularis the next two an metnum The following case however which was 
liznimf a r mgnum and Anally an adenoma ma recently attended by one of us (S ) shows a com 
Ported v, V ome "hat similar experience was re cidenceof the two conditions m a very remarkable 
y Horsley (8) who found a hypertrophic manner 
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i -1 ! ^ hot o micr °Kranh shonin„ the c!o e association 
ota solid ne t f cancer cells several carcmomat u gland 
a normal endometrial gland and a cv tic hyperplastic 
gland (X 500 ) 

tion (Hgs 3 4) There are a few normal endometrial 
gland with hi h cylindrical epithelium such as are usual!> 
liv i Urm the interval phase Several vsticgland lined 
vith a low cuboidal type of cell and vath the lumen clearl> 
utl ned are present in con iderable numbers There are 
‘ a * e ' t convoluted gland which are generally lined with 
in S, *k 6 aj,er ,°l ce H s hut are stratified in some places and 
tKa 1 erS send ? ut httle tufts or papillary projections int 
im, * ei l , “ e basement membrane of these glands is 
a 1 , occurr cnce has been noted frequently in 

niSfTi 1 1 en< ^ ometr u The next tvpe of gland seen ap 
ih P f. y Tep esents an early carcinomatous chan e in that 
e are occasional mitotic figures and stratification into 
still «nf U . r s hut the basement membrane is 

ink*. 1 Finally °ne finds definite carcinomatous gland 
|pn« lremen , us Proliferation of the cellular elements e 
of * nt0 tbc st oma ant * fhe formation of dense mas cs 
cptl« ncerous , tls ue In which the outlines of the individual 
Alfk nri0 e be made out ( n S ) 
was i!° U b j °* the ll sue obtained from the cu ettage 
a ms t °!i» j an ^ numerous sections vere made the tw 
ton-iti * nescrired a e the onlv ones showin„ unque 
ti n ,. e ma 'f-nant changes The only possible excep 
ar a \ k* k n ®* e Sland f und in a markedly hyperplastic 
ficatmr. (l rcsc ?, ls staining irre ulanties and such strati 
cii .... °* tae f e ^ s that it must be considered as at least 
G 0 ? ° U ft * not definitely carcinomatous 
Wei hs tr C " CH ute us is un formly enla ed 

m ters y 0 Kra . ms nnd measu cs o 5 by 5 5 by 80 centi 
other «*r 1S » s ftc onsi tency and does not present any 
tur « in ik a normal ‘ty e cept a fe v small cystic st uc 
endometrium m l, metnum immed ately subjacent to th 
tnilW te i^ bese ' a > f om the size f a pinhe d t 4 
The end 1 * <llamel r and contain clear mucoid matenal 
thi ; & " lelr um measures from to 4 m 11 meters in 
a t the lpff 1S ir , r a nd sha^,y f a purplish color and 
T he cerviv 0rn u there ,s a small polyp 8 by 3 millimeters 
« is hyptrt ophied and contains a few small 


I j, s 1 I r 1 u u a ea n landula an r I 
the en 1 t 1 < 

cysts The 1 II p n t 1 1 mil Th 1 ft arv ap 

pea n r al ( ( t f v mill yst c nta n 1 ar 

yell vi h ll i ri 11 n ht a tains a 1 1 dtlld 

cv 1 4 bv l\ lti etesi it mdulple 

Hi t path I s t n \ tak n fr m e ery part of 
the uterine tv On m pi evam n tun th t t 
note v tly f itu e ti tn idenc f th malun nt 

p e cn in th r tt k d m n t abl at any p 1 t 
fl ppea anc if th J metr um scmitcntth u h 
out the h lie ute u Oi n t th p e ousci tta the 
superficial st taa abs nt an l nes e me ely a th n b sal 
laycrc ntatmn few n mal and many d late 1 an 1 cv tic 
glands mg 6) The s rficei repr sentedby a thin lav r 
of fb 1 1 lo d lot and inflammatory cells The p lyp 

n ted gro ly show hypcrpl stic end metr um a d may f c 
an artefa t rcsultin f m th curetta e \ fev lymph 
f lhclc ar not d in th end metnum and there is 
slight und cell infiltrati n in me a eas but this 1 n t a 
p minentf atu e The myometrium shows omehype t 
phy but there ar no my matou formati n There 1 an 
e tens v e d iwn ro\ thofend metrial gland some fwhi h 
a eaccomp nied bv st ma into the myometrium (1 1 ) 

rhev are situ ted within c ntimeter of the uterine ca tv 
anl sine the e 1 no ci cumscribed tumor the conliti n 
is re arded as an a lenomy 1 'T rankl) rather than an 
adenon yoma \nothe strik n I nding is the pr sene of 
numerous la ge blood vessel me of which sh w hy lm 
changes 1 oth m the basal endom trium and in tl c 
myometrium immed t ly subjacent lh c rvix pre ent 
chron c infl mm t ry changes with se e 1 cyst c gland 
Th fall pia tub s sh n abnormality I> tl varie 
wer stud ed n detail \ c rj u luteum f c nt origin 
c uld n t fe d m nst t d in ther iva v II r 
he nt in a numb r of small f llclecy t anl there ar 
num r us mall h-emcr h icaesinth tr ma The 
large bio d tilled cy tn ted gr ly n the n ht vay a 
found to be lined with granul a cel! many of whicl h v 
undr ne transf maton into lut in cell 
Hist pat / l i aid a toss (1) Hyperplas a of the end 
metnum ( ) Adenomatous car mon a of the corpus uteri 
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(0 \A my t i Ul Ch m c rv cit ( 5 ) F 11 1 
\ t f the a 

W e ha\e thus demonstrated in this case a con 
dition o( marked hyperplasia of the endometrium 
accompanied b\ an adenomyosis uteri In this 
endometrium was found an early adenomatous 
carcinoma which apparentlv was arising from 
previously simple h\ perplastic gland The only 
detailed description of such a process that we have 
been able to find is the case mentioned by R 
Mcvcr \nother interesting feature presented by 
this patient is that apparentlv all the cancerous 
tissue was removed bv the curette a possibility 
which has already been reported by a number of 
observers 

Although this case is of considerable scientific 
interest w e feel that it can add little to our con 
ception of hyperplasia of the endometrium The 
condition is extremely common and its occurrence 
with malignancv of the body of the uterus is 
comparativeh rare \s Novak and Martzloff 
assert hyperplasia of the endometrium cannot be 
regarded as predisposing to a cancerous growth 
However the possibility of coincidence no matter 
how slight does exist and one must alwavs bear 
in mind the importance of careful study of all 
tissue obtaine 1 from the uteri of women with ab 
normal bleeding at the time of the menopause 

SUMU VR\ 

\ study ol the literature shows that only a fewr 
cases of hyperplasia of the endometrium asso 


ciated with malignancy of the bodv of the uterus 
have been reported This coincidence is thus re 
garded as very unusual A case is described in 
which abnormal bleeding occurred in a patient at 
the menopause The histopathological examina 
tion of the uterus showed an eariv adenomatous 
cancer arising in the superficial layers of a hyper 
plastic endometrium All the malignant tissue was 
apparently removed b\ the curette The hyper 
plasia was accompanied bv an adenomyosis uteri 
O th k d t M P re L k / r th ph 

t mi ro aphs dtc h l kc n d th th st I) 
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ciivRrrs pirRRE mviii£ md 

F mlh I) p. im t ft 

A IR embolus has long been recognized as the 
cause of alarming sjmptoms or death fol 
lowing the inflation of the bladder or 
urethra with air for diagnostic and operative 
procedures \ et its danger has not been sufficient^ 
emphasized It is still the common practice of 
man> urologists of repute in the leading hospitals 
in the United States and abroad to employ air in 
inflating the urethra and bladder Having recently 
experienced a fatal embolus following inflation 
of the bladder with air I have attempted to 
ascertain its incidence b\ sending questionnaires 
to the members of the American Trench and 
Roumanian Urological Associations to the well 
known gemto urinary surgeons of Europe and to 
members of the American College of Surgeons 
doing urological surgery The results from this 
inquiry and from a perusal of the literature shows 
that its occurrence is rather common For the 
purpose of preventing its occurrence in the future 
I present my case in detail 

Hospital No 48454 male age 56 yea s president of a 
foundry eferredbyDr E Boldemann entered St Mary s 
Hospital October 3 19 7 complaining of hxmatu la 
inabity to urinate frequent urination dysura and 
nycturia 

Patients mother d ed of cardiovascular and renal 
disease father of apoplexy and one sister of scarlet fe er 
One brother is In ing but suffers from numerous varicosit es 
Tatient has had gonor hcca but denies having had 
syphil s He was circumcised when he was 25 years old 
and had neuritis v hen 51 

In January ig 7 the patient developed increased fre 
que cyof urination with nycturia There was a sensat on 
of fullness in the perineum and at times the patient noted 
that the urine was tu b d and had a foul odor At this 
time the size force and projection of the urinary stream 
became diminished and he experienced the sensation of not 
c mpletely empty in the bladder This condition became 
pro ressively worse and required conside able straining to 
f rce ut a few cubic centimeters of u me until on October 
1 19 7 c mplete retent on took place Two veeks later 

1 c developed a severe attack of hxmatu a passing bn ht 
r d bl od nd a number of clots winch cleared up in 3 days 
without any treatment Three days later he developed a 
second attack of hxmatuna which convinced him that he 
hould seek medical ad No particular pam was expe 
nenced n the lumbar or sacral regions In the past month 
1 e had lost 5 pounds in weight 
Plyscal exantn h 1 The patent was of the short 
st cky type and he had a thick neck Auscultation of the 
heart re ealed sh„ht r ughening of the first sound in the 
reg on of the tricuspid alve The pulse was normal In 
the re ion of Grocco s tn n le the lungs presented an in 
spirato y wheeze terminated by small coarse riles The 
1 lood p essure was systolic 166 diastolic 80 Examination 
R <3 bef th 1 / 1 g cal ^ t f th 


r \CS San Francisco Cvliforniv 
1 kx st m y ri nil 

of the blood rev ealed h-emoglobin 90 per cent crythro 
cytes 5030000 leucocytes 16900 polymorphonuclear 
leucocy tes 85 per cent small mononuclear lymphocy tes 
percent large mononuclear lymphocy tes 4 per cent coagu 
lation time 4 minutes \\ assermann reaction was negati e 
In examining the blood 49 milligrams of urea per 100 
cubic centimeters were found 33 milligrams of non prate n 
nitrogen per 100 cubic centimeters and 1 8 milligrams of 
creatinin per 100 cubic centimeters The intramuscular 
phenolsulphonephthalem test yielded 7opercentin hours 
t rological ex at 11 alio 1 Tenderness and dullness v e e 
elicited in the suprapubic region and althou h neither 
kidney was palpable cons derable tenderness was found 
in the costo vertebral angle on both sides Rectal exami 
nation showed the prostate to be enlarged about five times 
its normal size symmetrical soft and bound down 
laterally by adhesions Cystoscopic examination revealed 
a bladder containing 50 cubic centimeters residual urine 
with a capacity of 300 cubic centimeters intravesical en 
c oachment of the middle and lateral lobes of the prostate 
an ulcerated area on the left anterior octant of the bladder 
neck and a round papillomatous mass about 4 centimeters m 
diameter in the base of the bladder Flam roentgenograms 
were negati e except for a small shadow m the left side of 
the pelvis presenting the appearance of a phlebohth On 
account of obstruction of the outflow of urine caused by 
the enlarged prostate it was decided to remove the gland 
by the suprapubic route and if feasible re ect the pap I 
lomatous mass at the same time The usual suprapubic 
incision was made and the bladder inflated with 300 cubic 
centimeters of air with a syringe A hissing sound (siffle 
1 c l) was heard in the bladder during a period of a few 
seconds and as the silk guy sutures were inserted into 
thefundus of the bladder the patient became cyanotic the 
eyes f xed the pupils dilat d and the pulse and respiration 
suddenly ceased Immed ately after the heart beat could 
not be elicited CafTem and camphorated oil were injected 
hypode mically adrenalin directly into the heart artificial 
respiration resorted to and oxygen introduced into theiungs 
At the end of 30 minutes it was found that these efforts 
had been of no av ail 

\ccropsy The patient w a a well developed and nour 
ished man The pupils were equally dilated and the mucous 
membrane pale The teeth were \ ell preserved and pre 
sented numerous gold fillings When the abdominal cav it> 
was opened small bubbles of air were found in the ll ac the 
mesenteric vessels the vena cava and in the renal veins 
The lungs liver and the r 0 ht chambers of the heart con 
tamed a coarse froth of air The coronary arteries pre 
sented advanced atheromat us chan es The bladder 
sho ved considerable thickening of its wall an intravesical 
encroachment of the prostate ulceration of the neck and 
a tumor mass in its base mcasur ng 4 centimeters m d am 
eter wh ch had invaded the muscular coat and had pre 
sented nec s s in th center Both kidneys presented a 
mode ate degree of hydronephros s 
The tumor mass located in the base of the bladder wras 
removed It was of a hard c n iste cy and had invaded all 
threecoat of the bladder wall An irregular ragged greyi h 
white ulcer was found in its center under wh ch there was 
a hard base Microscop cal sections of this tumor showed 
that the continuity of the epithelium was broken by necrosis 
If M d cal \ vku( My 9 S 
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OCCURRENCE 

Alarmin'* symptoms and death due t> the intro 
Auction of \ar\ing amounts of air into the circu 
latorv sy tem were early recognized by Morgagni 
Claude Bernard Bichat and many of the earlier 
investigators On the battle fields of the Napo 
leomc wars soldiers were often observed to die 
fr m air embolism resulting from saber wounds of 
the neck In r8r8 Beauchesne reported the first 
authentic case prvve 1 by autop v in which air had 
been aspirated in the course of an operation on a 
tumor of the neck In i88$ Treves collected as 
manv as 6/ such cases addm 0 two of his own in 
which air emboli m was quick!} recognized and 
successfully treated Manaura} reported a case 
occurring during an operation for fracture of the 
clavicle and Depage and Courvoisier reported 
others accompanving the removal of new growths 
of the neck in all of which the characteristic 
siffl ment was heard Davidson reported embolus 
following distention of the uterus with air and 
C rl n m discu s m 0 benn s classi al lecture on 
the subject reported fatal embolism following the 
miection of air under pressure into an abscessed 
cavitv of the pelvis the negative pressure in the 
aspirating chamber havm b been accidentall} sub 
stituted f r positive pressure \\ olf is of the opin 
l n that spontaneou emboli mav result from a 
collection of gas bev ind atmospheric pressure in an 
ulcerated tomach or di eased uterus Revenstorf 
saw a fatal ca e rtsult from suicidal cutting of the 
throat Saugman von Adelung and Schlaepfer 
reported that it is not unccmmon to find air 
embolism accompanying various diagnostic and 
thenpeutic pr xedures of the chest W M Spitzer 
encountered a fatal ase which was due to the 
injection of the perinephric tis ues with oxygen 
for diagnostic purposes In iqo-? Sick reported 
fatal eml oh m proved bv autopsv following an 
attempt to dilate the bladder with a syrin e in 
the c urse of operating on a carcinoma of the 
lladd r In iqi^ Nicohch added another and 
Marion two cases also proved In autopsv in which 
embolus occurred follow m b dilatation of the 
bladder with air in the course of performing a 
pnstatectomy Fox Mark Jol} and Ward 
reported cases of emboli m after air inflation of 
the urethra m performing urethroscopy 


We sent 050 questionnaires to the vanou 
surgeons of this country and abroad doing genito- 
urinary surgery of which 791 were answered \ 
general preference was expressed for the use of 
water m inflating the bladder and urethra \ 
number of surgeons prefer water for distention of 
the bladder and urethra and use air only in 
makin 0 contrast cysto rams A number employed 
air alone yyhereas a fey\ surgeons used either 
oxygen or no inflation The main objection to 
air seemed to be the likelihood of experienem 
embolism from its use Those who continued to 
use air preferred it for the rtason that it is cleaner 
than water because it does not run over and 
infect the operative held and perivesical ti sue 
A small number expressed their preference for 
oxygen but its use seems to be as dangerous as air 
\ smaller number of emboli were reported follow in 
the distention of the bladder with aqueous solu 
tions All urologists who had noted untoward 
sy mptoms resulting from the employ ment of air 
were yery emphatic in condemmn its use 


i-TIOLOGV 

1 he presence of air under pressure in the nor 
mal bladder and urethra cau vs no harm a evi 
denced by the enormous number of cases in which 
it 1 being daily injected without the least si ns of 
ill effects The formation of emboli takes place b\ 
the entrance of air into the \enou circulation 
either through an ulceration of the muco a cause 1 
by some pre exi ting patholo ical le ion such as an 
ulcer a tumor a deeply con ested area due to 
cystitis etc or through a laceration of ^ the 
mucosa caused by oyerdistention of the bladder 
The veins that are pirticularly susceptible to the 
entrance of air are those whose walls are thickened 
or bound up in inflammatory material or th° se °‘ 
a new growth It air is injected into a healthy 
bladder through a catheter it will regur ita e 
back between the catheter and the urethral wall 
long before the muco a becomes ruptured On the 
other hand if prostatic enlargement or stricture 
formation has caused tight approximation of the 
catheter to the urethra increi e in jresuiec n 
cause rupture of the bladder wall the mucosa 
bein'* the first to be lacerated Or ce the ve ns 0 
the bladder wall are ruptured a minimum 
amount of pre sure can cause penetration ot air 
into the ve ical veins and thence into the ve 
cava and right heart , . _ 

In discussing hi case of fatal air embolus « 
suiting from inflation of the bladder with 
Nicohch referred to the theory of Le"! w . 
thought that air entered into the circulate 
way of the pelvis after having regurgitate P 
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through the ureters Follow mg this report Santini 
injected air under considerable pressure into the 
bladder of dogs and found that the hcalthv blad 
der invariably ruptured before air would enter 
the pelvis by way of the ureter Air was then 
injected directlv into the abdominal portion of 
the ureter and he reported that in this waj it was 
possible to introduce air directlv into the general 
circulation by waj of the renal parenchvma 
Shortl> after however Poddighe was unable to 
confirm these observations He injected air into 
the lumen of the ureter of 1 1 dogs under consider 
able pressure over a period of 15 minutes 30 
minutes and longer and found that although he 
was able to produce considerabc augmentation in 
the volume of the kidney he was never able to 
produce death by air embolus Careful autopsy of 
these dogs revealed huge dilatation of the pelvis 
and the tubular sv stem of the renal parenchy ma 
w ith enormous compression of the glomeruli The 
dilatation of the pelvis and tubules were respon 
sible for the markedly increased sue of the kidney s 
but in no cases had the air entered the cardio 
vascular circulation In dogs in which the veins 
of the bladder walls were traumatized inflation 
of the bladder under minimum pressure caused 
death m a few moments and autopsy revealed air 
emboli and frothv blood in the right heart 

Graves and Davidoff have shown expenmen 
tall} that fluids ma> regurgitate from the bladder 
into the kidne> b> waj of the ureters The earlier 
investigations of Poirier and of Lewis and Gold 
schmidt and the more recent work of Hinman and 
Lee Brown on pyelovenous backflow indicate 
that solutions are readil} absorbed by the veins of 
the pelvis In reporting recent research on the 
phvsiolog} of the ureter F Tuchs demonstrated 
that air can enter into the venous circulation of 
the calces This entrance of air is more likely if 
there is an ulceration of the mucosa of the pelvis 
due to some pre existing pathological lesion or to 
laceration due to overdistention Such was not 
true in my case 

PVTHOLOGX 

Since the classical case of Bcauchesne in 18x8 
the danger of air embolus has been emphasized in 
the teaching of surgery Lven before that time 
Bichat and others believed that the entrance of 
a very small amount even the smallest bubble 
of air would be followed by very serious conse 
quences In 1885 Senn and m 1889 Hare reported 
extensive experimental studies showing that 
lairly large amounts of air could m some cases 
enter the veins without disastrous results This 
"as followed by the work of Goodridge Larned 
ln( l ot hers who concluded that when an appre 



1 1 Ca 1 noma if the I ladder presenting ulceration 
>f the o rl>ing muc a thr u h which air entered the 
ven u i tem au in„ fatal embolus Actual size 

ciable quantitv of air entered the veins the result 
might be rapidlv fatal and by those of Blair and 
McGuigan who clearly demonstrated that this is 
particularly true when the air enters under 
pressure 

When air enters the right ventricle in even as 
small amount as 4 cubic centimeters the arterial 
tension is lowered the venous tension raised and 
the contraction of the heart and the action of the 
lungs are considerably disturbed and are for a 
time rendered less efficient These cardtorespira 
tory changes are uninfluenced by bilateral vagot 
omy (Quilhot) If a larger amount enters this 
disturbance becomes increased giving rise to grave 
svmptoms or death Three theories have been 
advanced as to the cause of death — cerebral pul 
monary and cardiac disturbances Morgagni and 
Bichat adv anccd the first theory — embolus forma 
tion in the brain itself Death in such cases was 
attributed to sy ncope resulting from anaemia of the 
vital centers of the bulb Claude Bernard Vul 
pian Quilhot Wolf and others favored the 
second theory They behev ed that air in passing 
from the right heart into the lungs formed v cntable 
emboli which closed the various branches of the 
pulmonary artery resulting in death by sufToca 
tion Magendic Amussat Depage Goodridge 
and others in supporting the cardiac theory 
attributed the grave symptoms arising from the 
introduction of air into the circulation to the lack 
of stimulus producing blood in the right heart or 
to a direct deleterious reflex action of air m the 
heart itself Thcv explained that large amounts 
of air in the right heart reduced the mtracardiac 
pressure to such an extent that it could not over 
come the resistance of the pulmonary capillaries 
and that as the heart beat was of no avail stag 
nation of the entire circulation soon resulted thus 
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reaches the left ventricle and the whole circulation 
including the coronaries and arteries supplying 
the vital centers in the bulb suffer from lack of 
nutrition resulting in respiratory failure cardiac 
anaemia and deterioration of the heart muscle 
In every case the respiration was found to cea«c 
first the heart continuing to beat for some time 
after If the circulation is re established b\ ar 
tificial respiration the vicious circle is broken 
huge amounts of air may be disposed of b) rapid 
absorption or elimination after which the animal 
or patient is none the worse for his experience 


TABLE III — EMBOLI AFTER INFLATION 
WITH AIR OR WATER 

C 

\f I fit f bl dde eth a vith it 34 

\ft fl t f bl dd u th thv t 14 

causing death by lack of nutrition of the vital 
centers Laborde and Frev concluded that death 
is brought about bv a triple mechamsm in which 
all three of the above theories pla> a rile 

•Ml investigators agree that small quantities of 
air can be introduced into the venous system at 
intervals causing slight or only transitory svmp 
toms due probably to the ability of the blood to 
absorb air whereas if the total of these amounts 
were suddenly introduced under pressure grave 
vmptoms or death might ensue Marked dif 
fcrence in re istance to air embolism exist in 
different individuals and m different species 
Hare observed that the introduction of 3 cubic 
centimeters of air into the venous system of three 
human beings caused no symptoms whatever 
whereas Blair and McGuigan noted that the 
injection of 4 cubic centimeters of air into the cir 
culation of dogs w as follow ed by marked cardiac 
and respiratorv changes Delbet and Mocquat 
demonstrated that the coefficient of danger m 
dogs consists of the injection of 6 to 7 cubic centi 
meters of air per kilogram of body weight per 
minute Rabbits and monkeys are particularly 
susceptible while goats and some species of dogs 
are extraordinarily immune 

When air enters the right ventricle it prevents 
the proper closing of the aunculoventricular valve 
on that side and the bght elastic air present m the 
vena cava readily allows regurgitation from the 
auricle Each contraction of the heart causes 
the air to be churned backward and forward in 
the vena cava in the form of a coarse froth The 
lack of the normal stimulus of blood in its cavi 
ties causes weakening of the contraction of the 
heart itself which is less efficient dunng this time 
As a result of these two factors little or no blood 


SYMPTOMATOLOGY: 

When air under pressure enters a vein of con 
siderable size a characteristic gurgling hi ui 
sound or sifflement may be heard It is due to 
the entrance of air from the inflated bladder or 
urethra into the v eins When absorption takes 
place through a group of capillaries or bv wav of 
the renal pelvis this diagnostic sound may be ab- 
sent N o matter how small an amount of air has 
entered the heart bv way of the venous circulation 
there is a fall in the blood pressure dvspncea and 
restlessness This may be followed by syncope 
from which the patient soon recovers none the 
worse for his experience Unquestionably these 
early symptoms are often overlooked or mistaken 
for other conditions If a larger amount of air 
even in some instances as little as 15 cubic centi 
meters has entered the patient is seized with a 
sudden terror coughs becomes more dyspnmic 
develops sev ere anmmia soon followed by cyanosis 
The ev es become fixed the pupils dilated The 
p3tient may complain of nausea and an acute 
pain in the epigastrium and precardium The 
respiration ceases the heart action becomes irreg 
ular and often tumultuous the pulse becomes more 
accelerated and rapidly sinks while the P 3tl ^ n 
goes into profound syncope which is terminate 
bv convulsions of a tetanic character or a violent 
cough 

DIAGNOSIS 

If during the inflation of the urethra or blad 
der with air the patient suddenlj complains oi 
pain becomes dyspnaeic and cyanotic deveop 
rapid pulse and heart action acompan.ed M 
lowering of the blood pressure and goes W. 
svneope air embolus should be suspected a 
The characteristic hi sing sound 
be absent but when present i pathognomonic 
of the entrance of air into the 
Auscultation of the heart v ill often re 
characteristic whir brmt * J, 

churning of air in the chambers of the '■ 
heart Likewise a number of mucous rale 
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often be heard in the lungs due to the presence ot 
air emboli In some cases it is not uncommon to 
find local emph>sema or infiltration with air of the 
tissues surrounding the urethra or bladder 

TRr VTMENT 

If an air embolus is suspected one should at 
once release the pressure under which it is being 
injected into the bladder or urethra Mans casts 
let alone will recover but in order that anv form 
of treatment shall be effective it must in the 
majoritv of cases be quickly applied \s it has 
been definitely proved bv animal expenmenta 
tion (Blair and McGuigan) that the heart contin 
ues to beat after respiration has ceased artificial 
respiration in which pressure on the thorax is 
exerted during expiration should be resorted to 
and continued even while other measures mav be 
used to resuscitate the patient 
On account of the rather deep position of the 
venous plexus draining the bladder prostate and 
urethra direct withdrawal of blood from the 
veins containing bubbles of air as advocated by 
kleinschmidt cannot be made It might be 
stated m passing however that venesection is a 
valuable procedure particularly in tho c cases in 
which air has entered the veins of one of the 
dependent members of the bodv 

The usual cardiac stimulants consisting of the 
different forms of digitalis caffein camphorated 
oil etc should be emplo> ed The best stimulant 
of all is the injection of adrenalin into the right 
heart itself This consists of injecting cubic 
centimeters of i 1000 adrenalin solution through 
a fine needle that has been pushed through the 
chest wall and lungs at the anterior extremity of 
the right third or fourth intercostal space Open 
mg of the thorax and direct massage of the heart 
although drastic has been used with success 
In iqio von Lesser attempted to sweep the air 
from the right heart into the pulmonary circula 
tion so that the impact of fluid against the tn 
cuspid valve cusps would cause them to close m 
the normal manner He therefore employed 
simple infusion of o 5 per cent sodium chlondc 
solution and reported good results from its use 
In experimenting on animals Blair and McGuigan 
and others not onl> found its administration of 
no benefit whatever but actually dangerous be 
cause the already weakened heart tends to dilate 
if additional fluid is added to the circulation 
The most rational form of therapy is the pre 
\ention of entry of air into the venous system b\ 
the abandonment of its use m inflating the urethra 
and bladder for diagnostic and operativ e purposes 
One should abandon the common practice which 


consists of injecting analgesic or antiseptic solu 
tions into the bladder bv forcing open both 
sphincters with an air cushion obtained bv com 
pressing the bulb of the common asepto urethral 
s\ nnge \\ ater can be readily substituted for air 
tor the purpose of inflating the urethra and 
bladder in performing cvstoscopies and in mak 
mg evstograms Antiseptic solutions such as 
mercurochrome rivanol boric acid etc can also 
be used in place of air in inflating the bladder to 
facilitate its surgical attack 

DI5CUSSION 

In reviewing the factors that led to a fatal 
termination of the case reported herein and 
which might have happened in any patient in 
whom the bladder had been inflated with air I 
wish to emphasize the following points The 
ulcerated mucosa overlying the adenocarcinoma 
that was found to have been present in the base 
of the bladder offered an excellent portal of 
entrv for air into the veins of this new growth 
Had the surface of the vesical mucosa been intact 
the small amount of pressure utilized in inflation 
of the bladder would never have caused air to 
enter the venous circulation Increase m intra 
vesical pressure was favored by the encroachment 
of the enlarged prostate which prevented regur 
gitation of air to the outside between the wall 
of the prostatic urethra and the catheter The 
probability of the entrance of air into the circu 
lation by way of the pelvis after having ascended 
the ureters from the bladder was not likely to 
have occurred in my case because the character 
istic sifflement produced by the entrance of air 
into the veins of the bladder was heard The ad 
vanced sclerosis of the coronary vessels might have 
aided in stagnation of the cardiac circulation 
causing anaemia and deterioration of the cardiac 
muscle and favoring sudden arrest of the heart 
action because neither the heart beat nor the 
pulse was perceptible two seconds after the 
patient had become convulsed and cyanotic It 
is also probable that the air might have passed 
through the lungs into the cerebral circulation 
thus causing anxmia of the respiratory center in 
the bulb producing respiratory failure These 
factors which coupled with the patients familial 
and individual predisposition to the formation of 
gaseous emboli which vanes cnormouslv in mdi 
viduals and m different species were responsible 
for the sudden fatal issue 

SUMM VRV VXD CONCLUSIONS 

i Distention of the bladder or urethra with 
air or oxvgtn for anv purpose mav result in 
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transitory or gra\ e sy mptoms should it enter the 
venous circulation 

A fatality is herewith reported which was 
proved at autopsy to be due to air embolism fol 
lowing the inflation of the bladder for an operative 
procedure 

3 Increased intravesical and intra urethral 
pressure is favored by prostatic hypertrophy as 
was noted in this case or by stricture formation 
which prevents the escape of air between the 
walls of the urethra and the indwelling catheter or 
cystoscope Rupture of the vesical mucosa by 
overdistention or the presence of a pre-existing 
pathological lesion such as marked inflammation 
ulcer formation or a new growth weaken the 
bladder wall thus favoring the entrance of air into 
the v enous circulation 

4 Undoubtedly mild symptoms consisting of 
restlessness transient changes in the respiratory 
and cardiac action have been overlooked as 
lias also the cause of fatal termination in such 
cases Death is due to the arrest of the pulmonary 
circulation to gaseous distention of the right 
heart thus preventing function of the tncuspid 
and pulmonary valves to little blood reaching the 
left ventricle so that anaemia of the vital centers 
of the brain is produced and to stasis of the 
coronarv vessels 

5 The most effectiv e treatment of air embolus 
is the immediate release of air pressure in the 
bladder artificial respiration and injection of a 
cubic centimeters of i iooo adrenalin solution 
directly into the right heart 

0 Air in the bladder and urethra should be 
used with the greatest caution Inflation of the 
urethra and bladder with air for diagnostic 
therapeutic and operative procedures should be 
ibandoned and harmless sterile water or mild 
intiseptic solutions substituted 
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CRANIAL INJURIES 

W E have never had a very clear 
understanding of the pathology 
underlying concussion and contu 
sion of the brain There is one factor how 
ever that until recent years has not received 
sufficient attention It seems reasonably cer 
tain that after a blow on the head sufficiently 
severe to produce unconsciousness there is a 
primary anaemia lasting for a v ery brief time 
followed by cedema which may be very slight 
and easily absorbed If there should be more 
than an easily absorbable amount an increase 
m intracranial tension is brought about since 
the brain in adults is inclosed in a rigid skull 
This acute increase in intracranial tension 
then becomes of prime importance meaning 
life or death to the patient All head injuries 
should be managed so as to bear this essential 
feature in mind Unfortunately the picture 
is often complicated by a secondary factor 
which commonly receives more than its share 
of attention in routine hospital work I refer 
to such complications as fracture of the skull 
itself extra or intra dural hemorrhage in 
fection etc Each of these complications 
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presents definite well known indications for 
treatment 

In 1924 my associate, Dr B B Iseubauer 
and I felt that it would simplify the manage 
ment of head injuries if we could classify such 
injuries as a whole according to what we had 
come to believe was their essential feature — 
intracranial tension Our cases readily div ided 
themselves on this basis into three groups 
(1) no increase in tension (2) moderate in 
crease m tension and (3) marked increase in 
tension 

At that time we were doing many spinal 
punctures finding that the cerebrospinal 
pressure reading fitted the clinical picture so 
regularly in these three groups that we now 
reserve spinal puncture for the cases concern 
mg which there is any diagnostic doubt or in 
which it is desirable to use it as a therapeutic 
measure The details of the varying clinical 
pictures as they progress from no increase to a 
marked increase in tension with the manage 
ment of each of these groups may be found 
by those interested in our original article on 
this subject 1 

Since this time others have taken similar 
viewpoints in the management of cranial 
injuries We have found this plan based as 
it is on the control of this all essential feature 
—intracranial tension — greatly simplifies the 
problem which I must confess was often 
quite confusing when we were thinking in the 
terms of concussion contusion and com 
pression 

The majority of head injuries about 70 
per cent will fall into the milder groups of 
increased tension and will respond to the 
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non operativ e plan of management if no com 
plicatmg factor anses Of the remaimng 30 
per cent about one half will also respond to 
non operativ e treatment but in our experi 
ente some 15 per cent will fail to do so In 
the latter group w e feel sure that subtempor 
al decompression is indicated and in some 
cases it will unquestionably relie\e tension 
sufficiently to tide the patient o\er the 
emergency It is of pnme importance that 
the patient be kept under observation and 
treatment for a sufficient length of time \Ve 
believe that such sequela; as headache dizzi 
ne s and even Jacksonian epilepsy mav be 
averted if this be done 

J Stewart Rodman 

SOME RECENT EXPLORATIONS 
IN THE HELD OF VISCERAL 
NEUROLOGY 

T HE exceedingly complex nature and the 
remarkable autonomv of the physio 
logical processes has fascinated man 
Irom the earliest times How much accurate 
knowledge of the physiology of the nervous 
system has been lost with the passing of 
ancient peoples as is maintained b> some 
writers to be the case we do not know 
However we do know that within the period 
of recorded historv our knowledge of this 
subject has grown by exceedingly slow de 
grees No sooner has an apparently estab 
lished fact been accepted than it has had to 
be abandoned It is with reluctance that we 
e\ er admit the uncertainty of our position and 
retrace our steps to where we started Tor 
tunately for our self respect however we 
can usually find a new foothold as we rehn 
quish the old The v ery spirit of science for 
bid us to mark time knowingly 
It is not so long since it was first observed 
that stimulation of the vagus slackened the 
pace of the heart Such a result was beyond 


the comprehension of our medical forbears 
Notwithstanding anatomical facts to the 
contrary many of them w eakened and denied 
that the vagus nerve had any connection 
with the heart Indeed most of us fall into 
the ways of Hanulcars ancient pilot Mho 
when compelled to report the loss of his fleets 
to his stern master offered the excuse that 
blood red toads and seaweed filled the 
horizon 

V e continue to pursue the study of phvsi 
ology with rapt interest and sometimes not 
without dismav At the present time a 
Magellan of physiology who now has reached 
the ominous age of 78 years holds the atten 
tion of Europe Paw low s new books Con 
ditioned Reflexes and Acti it\ of the Cerebral 
Hemispheres translated by one of his for 
mer pupils Anrep of Cambridge will soon 
appear in English 

Paw low s earlier work on "astric pancre 
atic and salivary fistula; and the observations 
made on his immature stomach ore well 
known The more recent investi ations of hi 
school have been sketched m outline by 
Gantt 

Paw low considers all acts as reflex and 
distinguishes between inborn reflexes and 
acquired ps\ chic reflexes Noting the psychic 
flow of saliva he sought a method of measur 
ing this psy chic activity In order to elimi 
nate every external stimulus he bad hi 
laboratory surrounded by a moat sev eral feet 
deep filled with sawdust to intercept vibra 
tions from the street The workm 0 rooms 
were widely separated built of walls 2 feet in 
thickness and guarded by iron doors padded 
with rubber Dog and operator were likewise 
separated The dog s cell consisted of t«o 
shells of concrete the inner one suspended by 
a huge iron hook within the outer one > 
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means of an electric switchboard the expen 
menter communicated with his subject and 
could gi\e the conditioning stimulus skin 
irritation light odors and sounds, he could 
also feed the dog without being seen and 
could observe his subject through a periscope 
The response of the dog was determined 
through the flow of saliva which was meas 
ured b> a manometer and recorded on a drum 
Usuall> food was used as the unconditioned 
stimulus but an electric stimulus to the paw 
could be used in which case the corresponding 
foot was suddenly raised at the proper time 
after the conditioning stimulus had been 
applied 

The conditioned stimulus for example light 
must be given before the unconditioned stimu 
Ius for example food and the two must be 
associated 20 or more times depending on the 
ammal and other factors before the applica 
tion of the conditioned stimulus alone suffices 
to produce the result for example a flow of 
saliva 

Some interesting psychic responses were 
noted For example if a circle was presented 
as a conditioned stimulus (followed by food) 
and an oval as a negative conditioned stimulus 
(not followed b> food) and later a figure mid 
way between the two was presented the 
ammal might whine refuse to eat become 
drowsy or excited and present an arra> of 
symptoms referred to by the writers as neu 
rcesthemc 

Other ammals such as fish may be used 
and it is interesting to note how well these 
dull pupils distinguish between red and green 
lights Mice may readily be conditioned in 
such a manner that they wall scamper into the 

dining room at the ringing of a bell just as 
the pigeons of Venice come flying to the 
piazza of St Marks from all points of the 
heavens at the stroke of eleven, which for 
centuries has been the hour of feeding 


Krnsnogorski one of Paw low s older pupils, 
Ivanov Smolensky 1 and others have found 
in their study of conditioned reflexes of 
children that the skm analyzer begins to 
function at 3 months and that infants can dis 
tinguish between the odors of camphor and 
cologne at 8 months The} hav e also observed 
that an idiot may hav e the level of a fish and 
that neurotic children may develop and lose 
conditioned reflexes more quickly than nor 
mal children This work has been extended to 
other ps}chiatnc conditions 

Whether this work and other researches 
earned on in Russia will cease with the death 
of the master as has been freely -voiced in 
several European climes remains to be seen 

Workers on the ph}siolog} of the nervous 
system elsew here how ev cr are not idle 2 and 
the tremendous impetus given to the stud} 
of the visceral nerv ous system by the work of 
Hunter and Royle has resulted in the opening 
of an entirely new vista in surgery which 
promises to equal in importance and useful 
ness the crowning achievements of general 
surgery of today 

Raynaud s disease has defied satisfactory 
treatment for years today the pain and 
gangrene in their usual manifestations may 
be relieved at once by sympathetic neurec 
tomy 3 Thrombo angiitis obliterans held its 
victims and gave no quarter now the tortur 
ing pain at least may be made to yield at once 
in cases selected according to the v asomotor 
response and the ulceration usually shows 
some improvement * In Japan where leprosy 
is rampant it has been found as Professor 
Shinosacki informed me that acral pain and 
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gmgrem, which are not uncommon maybe 
combated bj s>mpathetic neurectom} and 
ramisection thus affording these unfortunate 
patients much comfort It is hardh an idle 
speculation that essential h>pertension 1 bone 
disturbances such as osteoporosis 1 and other 
disorders which so far defy our best efforts 
will some da\ be relie\ed 
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The surgeon who would advance this 
frontier how e\ er must be thorou 0 hlj familiar 
with what is known and what is unknown of 
the anatomy the ph>siolo"> and the path 
olog> of these structures he must pos c s 
wide technical know ledge and the ability and 
patience to use it he must be courageous but 
not foolhardy and must be read} to view hi 
own disappointments and those of his col 
leagues with a spirit of cooperation and 
chanty Hevr\ Womm 





MASTER SURGEONS OF AMERICA 


JAMES RUSHMORE WOOD 

J AMES RUSHMORE WOOD was born at Mamaroneck New \ork on the 
14th of September 181-, Surgeons operating in this \ear of grace 1929 
have little idea of the chaotic state oi surgerv not onl) in America but 
throughout the whole world in those pre m esthetic and pre aseptic dav s When 
Dr W r ood began his medical work in 1S29 just one hundred v ears ago surger> 
was beginning to be recognized as a science tor it was not until after 1800 that 
the surgeon began to have recognition or anv standing whatever It was m that 
> ear after much difficult) the Rov al C ollegc of Surgeons of England obtained 
its first charter In the House of Lords ev en at this time it w as said in open dis 
cussion that “there is no more science in surgerv than m butchering 

It is onl> necessarj to remember that a little o\ cr a hundred > ears ago there 
were scenes enacted in the name of surgerv which eclipsed in horror the frightful 
cruelty of the Spanish inquisition the untold miseries of the Bastille the in 
descnbable sufferings of the Black Hole of Calcutta and the excruciating pains 
of the Turkish bastinado and the cruel massacre of the Huguenots Pa 

tients were held down upon the operating table b> brute force and were operated 
upon while in the full possession of their senses the) were heard to cr\ out in 
heart rending screams for a discontinuance of the tortures the) w ere incised 
with red hot knives and the) were compelled to have their wounds dipped in a 
caldron of seething tar to control hemorrhage (Dennis ) This is quoted onl) to 
impress upon our minds that the call to be a surgeon in the year 1829 when 
Dr Wood began his career must come to a man of unusual qualities The times 
were to us unbclievabl) backward for at this date the large cities in the United 
States were ev en using tinder and flint to light their fires and the first railroad 
did not operate b) a steam locomotive until 1831 

But Dr Wood was a man of unusual qualities W^e cannot judge him b) our 
present da) standards W e must judge him b) the use of the tools and b> the 
environment that obtained m that age and after we have studied his work his 
accomplishments and his great fame for he was the famous surgeon of the 
famous (Bellcv ue) hospital in America in his da) and generation Surel) we can 
after reading of his life sav trulv —Here was a man and— Here was a master 
surgeon f 
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Dr Woods family were Quakers a sect that has often produced genuine 
men He had meager schooling He never enjoyed a college education He 
attended his first course of medical lectures guided b) his preceptor Dr David 
L Rogers at the College of Physicians and Surgeons located in Barela) Street 
New York about the year 1830 Can any of us who know the present Colle e 
of Phjsicians and Surgeons as the great Medical Center now sweeping the 
skies at 168 th Street New York imagine a medical college in Barela) Street 1 
But he graduated at Castleton Vermont in 1834 Dr Wood then began his 
practice in the Bovver) but fire soon involved the destruction of his home and 
all his books instruments and specimens This vv as a serious loss to him But 
as Osier wrote to Trudeau after a similar experience and disaster Dear Tru 
dcau I am sorr> to hear of )our misfortune but take my word for it there is 
nothing like a fire to make a man do the Phoenix trick And Dr Wood did it 
He moved his office to Broadway and he married Miss Emma Rowe daughter 
of James Pone a retired merchant and in due time had one son and two daugh 
ters His practice grew apace Aside from his general practice and his surgical 
work he brought into the world many who afterward became our leading fi nan 
ciers and citizens 

Dr Valentine Mott Dr Willard Parker Dr Alonzo Clark were prominent 
contemporaries 

Dr Wood will alna>s be associated with Bellevue Hospital This celebrated 
institution goes back even to the date of 1658 and is noteworthj as being the 
Jirst hospital tn the ci th cd era of American history when the city of New York 
numbered onl> one thousand souls' The first fifty >ears of the nineteenth cen 
tur> are not happy \ ears to record for this institution The four wild horsemen 
of Death Yellow Fever Smallpox and Tjphus Fever dashed back and forth 
over the voung institution It was difficult to provide adequate nursw© 
As convicts and insane were kept in the same institution the insane patients 
were nur ed b> the convicts [a wonderful arrangement') At one time out of 54 
confinements 8 died' What do we think of such mortality as this phthisis 
74 per cent delirium tremens 25 per cent puerperal fever 85 per cent? 

At this time there arose a joung man aged 34 Dr James R Hood who 
with the co operation of Dr Willard Parker and Dr Metcalf sav ed the doomed 
institution for an indignant city was about to pull it down B> his courage and 
mdusti) he swept the Augean stable He had ever been a keen politician (an 
intimate friend of Hern) Claj) and he knew how to manage the politicians for 
Bellevue was then a political job 

One of the great services which Dr Mood rendered to medicine was that e 
was chiefl) instrumental in the passage of the act granting for anatomical teac 
mg the bodies of all vagrants djing unclaimed His position as demonstrator 0 
anatonn in 18^7 enabled him to see the wisdom for this act as previousl) medical 
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students had been compelled to be known as bod} snatchers or as our Scotch 
confreres termed it “resurrectionists 

Dr Wood's celerity in operating was acquired in the da>s before ether or an} 
anaesthetic (except alcohol) was cmplo\ ed He practiced surgerj for io } ears 
before 1844 lie quickly learned to cut with equal skill and precision with either 
hand He took more than a little pride in his sptedv work Trcdcnck S Dennis 
who was later associated with him as a pirtner and is still Irving in New \ork 
in good health sa> s that Dr Wood could amputate the thigh in mne seconds! 

One of Dr Woods house surgeons in the carl} da>s at Bellevue also still 
living in New "\ork Dr Henr> Mann Silver writes that James Kushmore 
Wood was a man of wonderful personalitv a great anatomist a rapid and skillful 
operator w hose results w ere bnlhantl} successful He had great pow ers of clinical 
observ ation and diagnostic acumen His cnerg> w as unfailing and he was alwav s 
on the alert to detect and combat an> unfavorable sign The tripod on which 
he rested his treatment w as rest cleanliness and free drainage Although stern 
and un>ieldmg on the professional side he alwajs carried with him the warm 
and helpful side for all those worth} of it His house staff private students and 
patients adored him He was an inspiration nev er to be forgotten A wonderful 
tribute' 

Now before we review his particular and special contributions to surger> let 
us read what he did for humanity and the nursing profession while he was at 
Bellev ue Hospital 

In 1869 was inaugurated at Bellevue Hospital the first ambulance scrucc for 
cities Although Dr Dalton was the chief mover in this service he could never 
have accomplished it without the backing of James R Wood then practicall} 
chief of staff Dr W'ood brought to bear his wonderful personalit} and his 

pull * This ambulance service was so perfected in discipline and detail that 
it has been but little changed to this da} The s>stem has been adopted b} the 
hospitals of the world (1869 ) 

A few vears later in 1873 greatl} b} the efforts of James R Wood another 
record maker was accomplished The first training school for nurses was inau 
gurated for all America Tew will deny that this was an epochal event Help 
mg to start the und} ing life of the mother of all training schools should give 
und} ing luster to the fame of an} man Bellev ue opened its Training School Maj 
1 New Haven October 1 Massachusetts General October 1 (1873) How 
many training schools for nurses are there to da} > And how man} surgeons 
must almost abandon their operative work without the help of the trained 
nurse 1 

Dr Wood had an individual personality Like some other great men we 
know he was not averse to the spectacular His students ever called him 

Jimm} W r ood It was not a term of disrespect but onl} one of affection 
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Before he entered the operating room he used to put on his long black gown 
o\er his street clothes This gown was black so as not to show former splashes 
of blood and was buttoned tightlj about his neck and wrists On this gown 
abo\e his heart Dr Wood always pinned a red rose or carnation Cheers alwajs 
welcomed his dramatic appearance His climes began attended onl> bj the 
orderly and one student Later it was not unusual to see o\er a thousand slu 
dents and doctors in attendance He frequentl> almost emptied the clinics of 
other college* and hospitals in New York the da> he operated so popular and 
instructive were his clinical lectures and his surgerj It is with no disrespect to 
tell furthermore that his operating gown would often be festooned with needles 
threaded with waxed silk (usuall) kept nobod> cared where as long as the\ were 
at hand when required) As before stated Dr Wood s earl) education had been 
meager but he felt that the dignity due to the profe sion required an 
occasional Latin phrase One who heard him say it has told the writer that he 
would at times in admonishing his students to do meritorious work say to them 
most sententiously Remember that the e>es of the u>x populi are alwajs 
upon jou Few of us are without faults but few are loved for them as was 
James R Wood 

Dr Wood from the beginning of his connection with Bellevue in 1847 began 
to collect postmortem material with the intention of founding a museum As an 
aid in the accomplishment of this object he offered prizes for the best anatomical 
dissections he presented this collection in 1856 to the New \ork Com 
missioners of Public Chanties and Correction Thus was founded the \) 00& 
Museum Dr Willard Parker remarked that the Wood Museum as it now 
stands is the grandest monument ever erected to an) surgeon in this countrj 
and the London Lancet speaking of its rich collection of antique specimens 

aid It is not a little remarkable that this museum like our own Hunterian 
owes its origin to a distinguished surgeon whose work is known all over the 
world including e peciallj some of the most beautiful and successful instances 
of operation for the reproduction of bone 

In periosteal reproduction of bone Dr Wood had an international repufa 
tion and the renowned Langenbeck in an address said that he did not 
bche\ e a corresponding preparation reall> existed an) w here (after a specimen 
of a regenerated lower jaw had been shown b) Dr Wood m 1877 before the 
German Congress of Surgeons in Berlin) England gave him recognition "hen 
the London Lancet at about this time said editonall) Dr Wood is entitle 
to great praise for hav ing been one of the pioneers of penosteal surgery Amen 
can surgeons know onl) too well that neither English nor German surgeons were 

in the habit in those da>s of throwing bouquets to American doctors 

Dr Wood excelled in cutting for stone in the bladder ‘Surgeons would flock 
to New \ork just to see him do this operation He invented an instrument a 
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bisector } — which he used with precision and dispatch It is said that he seldom 
filled to produce i patient for this operation when requested 
Dr Wood s work on the arterial s\stcm w is enormous It is caid he tied the 
femoral artery o\cr hft\ times He heated the carotid man\ times for the cure 
of aneurism and in one case the carotid and subc! n lan of the same side and he 
had by this procedure successful cured an aneurism of the arteria lnnominita 
In the early day s of his professional life he had tied the subclav mn artery fi\ e times 
in succession and m every case cured the aneurism He tied for aneurism 

the external iliac eight times in succession and cured the aneurism m each case 
He inaugurated the cure of aneurism by pressure 

In surgery of the nerves he was verv uccosful He removed Meckel s gan 
glion successfully four successive times This too at a period when this opera 
tion w as seldom performed 

Even in those early days he performed abdominal operations but he was 
prejudiced against the operation of ovariotom> preferring to refer cases of this 
nature to the gynecologists In an tn mcmoriam address read before the New 
York Academy of Medicine Januarv s 1884 Dr IrederickS Dennis who was 
intimately associated with Dr Wood lor man> years closed his beautiful tribute 
to the great surgeon (Dr Wood died Ma> 4 188 ) with the following words 
* Dr Wood passed aw ay in the unabated possession of his pow ers His death 
was an interruption It came to him in all the wonderful activity of his pro 
fessional life but it came as he had always expressed a wish that it should come 
while he was still working As it was he had accomplished an immense volume 
of work For almost half a Centura he had been busily toiling for humanity 
he always did what he could and that was much Such a life is a lesson and an 
example Fortified by the high professional vchievements of Dr Wood this life 
must leave its impress upon the whole American profession 

John Hammond Br \dsiuw 
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OLD MASTERPIECES IN SURGER\ 
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TIIL WOUMD SURGER\ OF VRC/TUS 

D LRING the Arabian period Spam as the site 
of the Weste n Caliphate passed through a 
period of surgical greatne s second hand so 
t speak through the reflected glory of the Moorish 
phvs ci ns attached to the Span h Caliph of whom 
\lbuca is was probablv the most in portrnt About a 
centu after his period in the middle of the eleventh 
enturv the Christian rcconquest of Spain began 
nd ith it ntercst n the arts and sc ences prac 
ticalh cca ed a d verv little of value came from the 
lbe an pe n ula unt 1 toward the middle of the sir 
te nth centu Othe countne had their wars 
h ch cr mo e or les of the nature of familv 
qu bblc but in Spam the war nvolved people of 
one race and religion against people of another and 
consequcntlv it as much mo e bitter and for the 
t me all othe th nqs ere laid aside to the end that 
the p e of Islam be driven from Spain The 
Ch 1 t n re onque 1 1 usualiv d ted as the middle 
if the thirteenth centu \ but thi date rep esents 
reallv onlv a restoration of the preponderant po\ cr 
and t as not until 40 that the Alhambra fell and 
the 1 st cstige of Moorish power was overcome In 
the meanwhile the seve al smaller political entities 
Spain ere joining together 1 to the t o king 
d ms of C st le and Aragon wh ch were finallv 
united in 1469 bv the marriage of Ferdinand of 
\ragon and Isabella of Castile Under the Catholic 
‘so e e g the country no v began to advance 
rapidh and Spa n soon became for a time the most 
prominent countr n the world through its ne lv 
d co e cd colon aero s the seas and the wealth 
thus brought to it from \menca 

\\ ith the fall f the Alhambra in the last decade 
of th fiftee th centu > and the affluence follov ing 
the discove v of America the arts and sciences be 
g n to come into the roi n T arly in the s teenth 
centurv the Umvers t> at Alcala became a noted 
school and m diune according to the Hippocrat c 
doct nes s taught al o at Sar gossa \ allad lid 
Sev 11 a and other impo tant uni ersities but the 
mst uctio was ilmo t purelv theoretical There 
as ho ever n the prov nee of Estremadu a at the 
Mon sterv of Guadaloupe a scho l devoted to din 
ical instruction which had the special p lvilege of car 
rji g on anatom cal dissection and Francisc \rceo 
receiv ed at le st part of his instruct n at this school 
fo he cites a ca e that he observ ed there in 516 
Francisco \rceo v as born in I egenal in 1493 


According to some authorities he obtained his educa 
t on at the Univcrsitv of Alcala de Ilenare and later 
went to Guadeloupe He gained a mo t e cellent 
reputation as a surgeon and attained a la ge prac 
tice in the countrv drawing pat ents from all parts 
of southwestern Europe to his re idence jnLlcrena 
in the I ro incc of Badajoz Apparent!) he d d no 
writing until late in I fe for hi ork written at the 
equest of the clerg>man Benito \rias Montano 
did not appear u til $74 In the preface d ted 
Mav 1573 Montano states that \rcxus \ as til 
alive at this time almost eightv )ea s of age 
but posse ny the same skill a d manual de ter 
itv of a man of fortv When he died is not kno n 
This work for the publicatio of which Montano 
and a Spanish phvs c n Alvirus Nonnius a e re- 
sponsible s divided into t o pa ts one 0 wounds 
and one on fevers The first edition as pub! she! 
in Anti erpin 1574 pr nted in Lat n It asprnted 
lnTnglsh n 1588 m German in 1614 and later and 
in Dutch in 1667 The second Latin ed tio the 
frontispiece of v hich is rep oduced appeared in 
1658 It t tie page reads Conce nmg the correct 
method of healing v ound and t 0 books of other 
precepts of that art bv Tranciscus Arcxus ot tre 
genal doctor in medicine and surgerj author Jb 
the same co ccrning the method of curing fe ers 
At Amsterdam From the hou e of Peter vanden 
Be g in the street (called) de Blauweburgwal under 
the sign of Mount Farnassus in the year 1638 
The surgerv does not folio the usual / m oltne 
surgeries of the period Area- us quotes the oiler 
authors and differ ng from the majority oft 
writers of hi time refers to ne er authors and ' V 
contempora e bei g particul rlv fond J , , 
\ igo He then branches out from the pe cim 
form and ide from taking up su gin! « ea 
begin ng with the head a d p og ss ng 1 
goes his o n av and wntes in ® sin, Pfe“Vrt e 
ttonal style which 1 mo t refre h g He tell the 
e ults of his 01 n e perience and is abo c all tit 
practical In some in tances 1 t ^_ trea | " l t j, e 
penetrating wounds of the chest h dilTer f om^ 
generally held opin ons and pi mb sa\ s so ^ 
explaining his own method of tre tment Att 
he d gress s from the considerat o ot w . « { 

takes up other subjects IIis treatmc t o & , c 
is interesting and the lllustrat on o 
brace to attach to the shoe thou h not ha 
looks like an efficient p ece of apparatu 
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REVIEWS or NEW BOOKS 


I T is impossible to paint the lily it is difficult 
even to express one s entire mental and emotion 
al reactions to Dr Cushing s style of expression 
His thoughts are expressed simplj and w ith a charm 
ing facility which no other writer of American sur 
gical literature toda> possesses His abiht} to sa\ 
what he has in mind in a relatively few words and 
consequently in a comparatively short time must 
make him a godsend to the harassed arrangement 
committee for dedicatory exercises and like func 
tions The addresses in Comecratio Medici 1 axe the 
result of a devotion and love for the matter in hand 
It requires something more than these however to 
obtain a response from a reader who had no active 
part in and no relation to the exercises of the day 
upon which they were given 
The book consists of fourteen essay s which reflect 
the wide range of Dr Cushing s interests and con 
nections The character portrait of Samuel Garth 
the Kit Kat poet and the chapter on The Doctor 
and His Books are evidence of the authors bib 
liophilic accomplishments Perhaps unwittingly 
but just as certainly has he baited and set the trap 
for those young men who have had a longing for 
books and who until their association with him 
have dissipated their efforts Realignments in 
Greater Medicine The Personality of a Hospital 
and The Clinical Teacher and The Medical 
Curriculum contain Dr Cushing s views upon the 
question of medical education I wonder why he has 
not performed the obvious experiment upon some 
youngster entering medicine' Certainly volunteer 
experimental material would be plentiful 

The volume also contains an eloquent tribute to 
Lister and an understanding essay upon William 
Osier the Man It becomes more obvious each 
day how many characteristics the master clinical 
teacher and his pupil have in common Dr Cush 
ing s influence upon the young men associated with 
him will be as great and far reaching as was that of 
O ler and then the monument they leave to medi 
cine and surgery will be exact replicas 

Perhaps before now it will be clear that I feel that 
this work is indispensable to the doctor whose 
hobby is books Loyvl Davis 


B VSED upon Sollmann s Laboratory Guide in 
I harmacologv this new work in Intro 
duction to Experimental Pharmacology has been 
built up with the thoroughness characteristic of its 
authors The first ninety pages are devoted to 
chemical pharmacologv including materia medica 
prescription writing and toxicology Experimental 
pharmacodynamics is dealt with in 141 pages 
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Appendices covering 65 pages are not the least 
valuable feature of this volume they include lists 
of equipment needed methods of administering 
ana.sthesia to laboratory animals different types of 
physiologic salt solutions and the admirable list of 
doses for animals which includes the toxic and physi 
ologicallv effective doses of most of the important 
drugs It is thus an excellent reference work for 
research workers in manv fields 

Many of the experiments listed are commonly 
performed in the courses in physiology and physi 
ological chemistry but the material remaining 
should be ample This volume is well adapted to 
the needs of those who find it difficult to secure dogs 
for mammalian work The experiments which the 
students perform upon themselves should be noted 
no tv pc of teaching is as effective as personal expe 
rience with the effects of a giv en drug Explanations 
and discussions which should be of much value to the 
student accompany each ection but no attempt is 
made to do the student s thinking for him as is 
shown by the questions appended to manv of the 
experiments CarlA Drvcstedt 


ALL who have read the series of Masterpieces 
contributed by Alfred Brown to SuRGErv 
Gvnecology and Obstetrics will welcome this 
beautiful volume of historical surgical gems It is 
apparent to the reader that the work has been a real 
joy to the author and he identifies himself among 
those bibliophiles who love and venerate the works 
of the blazers of trails 

The book con ists of forty eight si etches— one 
might wish them longer— of early contributions to 
the science and art of surgery Some deal with well 
known names while others here and there tell of 
the fundamental contributions of some less well 
known authors T ach sketch brings to the reader the 
atmosphere of the ancient writer with his quaint 
sayings— withal a picture of the state of scientific 
knowledge of the time Dr Brown has approached 
each of his authors from the standpoint of contcm 
porary history and further illuminates these worthies 
through citations of comparative doctrines lhe 
atmosphere of the book is scholarly not argumcn 
tative or doctrinal and each sketch is a model of 
conciseness One may follow the browsings of the 
author and re live the surgical achievements of 
Guillcmcau John de \ igo Thomas Gale Dalla 
Croce Ieter Lowe and scores of others 

Himself an amateur binder of no mean skill one 
might wish that Dr Brown had added brief notes 
here and there on the bindings of some of the old 
volumes The necessary brevity of the ketches no 
doubt precluded this addition 
^Ou>M cstvS J)r\C ct T 
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The temptation i strong as one 1 sure Dr Brov n 
ould wi h to secure each booh described and enjoy 
the full the book lover rambles indulged in b\ the 
author but ah fe v medical libraries can boa t the 
posse son of man\ of the volumes and fewer 
nd duals own item of so g eat rant\ 

The ev ewer cannot conclude ithout e pre sing 
gr at admi at on for the t\ po aph cal make up of 
the volume The title page is rubncat d and is of 
u u 1 beauty The excellent illustrations are those 
u ed in tl e o ginal articles and ith but few excep 
ti n are ell p nted 

lo congratulations to Dr Brown should be added 
felicitati ns to the ed tor of Surgery Gynecology 
and Obstetric on the inauguration of thi most 
lluminating enes Irving S Cdttfr 

'"pHE vorker in public health should have com 
■1 pleted a course in medicine or at least should 
h e a g eat deal of information concerning medi 
me But on the other han 1 a medical degree alone 
i n t ufficient t pemt the greatest efficiencv in 
f ul lie health endea o s One must al o have a 
knowleJge of hygiene san tar engneenng epi 
demiologv food production and handl ng indu 
t al hazarls and working conditions heat ng and 
e t lat g method sewage di po al and methods 
of collect n and evaluatng statistics In general 
the ph\ lcian should ha\ e a vital role in the field of 
pre enti e medicine and public health It s h 
lutv to educate the public in the \va>s and means of 
bu Id g up resistan e again t di ease The worker 
n publ c health on the other hand mu t be chiefly 
ccupied th the p e ent o of the disse m ation 
ol di ea e 

In this book oil Fre aiti e Medt me Bovd in 
elude a great deal of mater al h ch \ ill be of 
pecial lue to physici ns as well as others in 
gi ing them a foundation upon which to build a 
knowledge of preventive medicine The fi st po tion 
leal th d ea es due to me oorganisms There 
s fir t gener 1 discussion of the sources of in 
fection and the methods of spread Then follows 
a eparate con ideration of e ch disease with 
statement co ce ning etiology and methods of 
control 

Several hapte a e de oted to insect borne d s 
ease nd their pre ention There is al o a discus 
sion of water supply and excreta d posal Space is 
giv en to the defic enev d senses occupat onal dis 
ease the puerperal state and hereditary diseases 
Th build ng up of nd \ dual resistance to disease 
is by no me ns the smallest part of dise se control 

P nti> Med By M k F b d M D MS CPU 
jl 1 PhM Iph 1 Uo d W B S i C mp y 9 8 


The author of thi book m ht be ent ci ed for in 
clud ng but a small amount of material on personal 
hjgiene and sanitation There is no mformatio 
on the h\ giene of the home 
The book concludes with chapte s on stati t cs 
and public health administration It is to be hoped 
that the reading of this book ill stimulate £ eater 
ntere t among phy sic a s educators and the public 
in the prev ention of disease Those ho ish t 
delve further into public health \ ork will find h t 
of helpful references at the close of each chapte 
This volume makes a good starting pi ce 

He uan N Bin se 


'T'HE new ed tion of Speed Text Book / 
Fractures and Disl cah ns surpasses the high 
standard of the first edition The text has been 
entirely revi ed and amplified to cover present d 
usage The e cellent first chapter on the ge eral 
treatment of fractures includes an extremely \a) 
uable section on W hat to Look for in a Roe tge 
o am of a Long Bone Taken After Injury The 
second chapter deal ith the ope t e t eatment 
of fractures The third chapter l devoted to the 
general subject of dislocations and the balance of the 
book comprises the reg onal discussion of fract es 
and d locations In the case of each f acture the 
anatomy pathology and et olo > are co sulered 
by way of introduct on to the taki g up of the 
symptoms course prognosis treatment conipl ca 
tions etc The illustratio s are abu dant and l 
elude manv tracings made from \ rays and photo- 
graphs While the style is admirably conci e yet 
the subject matter is handled in suflic e t deta 1 to 
fu nish accurate directions to the student and phy 
cian The mult phcitv of pertine t paragraph head 
ings fac 1 tates the location of desired l format on 
While the writers \ ide e perience q alines hm to 
speak authoritatiyelv on all fractu es the sect n 
on ca pal fractures possess particular ment It 
satisfying to note the writers emphass of the lacr 
that the bone les on in skull fractures is I r ue 
mo t part the least significant feat re the asso- 
ciated dan a e of the cranial contents i far more 
important Speed s philosophy is aptly summed up 
n his sentences Treat fractures at once »n a 
much respect and rapidity as the acutely >ntta 
appendix One should be calmly judicial i selecting 
methods of treatment and v hen a method l 
ployed it should be made emine tlv ellci nt d 
thorough attention to details of tech ique 
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P RIMARY ner\ e tumors of the periph 
eral nervous s>stem are relatively 
rare with the exception of the t>pe 
described b> von Recklinghausen and the 
neurogenic sarcomata of Ewing Because of 
their comparativ e rant> it has occurred to us 
that it would be of interest to offer a report of 
three cases of tumors in the neck and medias 
tinum which are related to the sympathetic 
and spinal ganglia together with a review of 
the literature pertaining to tumors of this type 

CASE REPORTS 

Case i The patient a man 51 vears of age came 
to the Clinic on March 9 1927 because of a tumor 
mass in his neck which had been present for 20 y ears 
During the preceding 3 years he had suffered from 
shortness of breath a sensation of pressure m the 
chest and general weakness He had no pain or 
cough His famil> history was irrelevant 

I hy sical examination revealed a well developed 
muscular man 6 feet in height and weighing 19s 
pounds The skm was of good texture the hair was 
normally di tnbuted and the eyes were normal with 
equal pupils which reacted normally The nose was 
normal The teeth were in a poor state of preserva 
lion and the tonsils were enlarged The tongue was 
clean and on protrusion it remained in the nudlinc 
The neck was large with a bulging tumorous mas on 
the right side about 12 centimeters in diameter firm 
and extending below the clavicle (Figs 1 2 and 3) 
The skm overling this enlargement was not ad 
hcrent The chest was symmetrical and the respira 
tory excursions were good and equal There was a 
dull percussion note at the apex of the right lung 
The area of retrosternal dullness was 12 centimeters 


in width The breath sounds were normal The apex 
beat was at the left nipple line The pulse rate was 
78 in both radial arteries The systolic blood pressure 
was 130 and the diastolic 74 There were no abnor 
mal heart sounds The veins over the lower portion 
of the abdomen were distended A healed appen 
diceal scar was present The liver and spleen were 
not palpated No tenderness or tumor masses were 
found Dilated tortuous veins were visible in both 
legs which however showed good muscular tone and 
strength The reflexes were normal and there were 
no disturbances in sensation 

The laboratory findings were as follows Urinary 
findings acid specific gravity 10 2 no albumin or 
sugar microscopically clean Blood findings white 
blood count 8000 hemoglobin (Tallqvist) 80 per 
cent blood sugar 3 hours after meals 126 milligrams 
per 100 cubic centimeters The Wassermann and 
Kahn blood reactions were negative 
Radiographic examination showed moderate 
h>pertrophic osteoarthritis of the dorsal spine A 
large dense shadow was present extending from the 
sixth cervical vertebra to below the second rib 
anteriorly and encroaching upon the apex of the 
right lung The trachea deviated to the left (Fig 4) 
The patient was admitted to the hospital on 
March 9 On March 12 the tumor mass was 
examined through a low collar incision and was 
found to be firm lobulated and encapsulated and 
firmlv fixed to the surrounding fascial structures 
The right carotid artery was displaced to the left 
of the midhne A py ramid shaped nodule was re 
moved for biopsy and the incision was closed This 
nodule had a homogeneous fibrous cut surface Tram 
the microscopical examination the diagnosis of 
neurofibroma was made The patient was told that 
any further operative procedure would be attended 
with considerable risk and he was discharged on 
March 24 
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Oil Mu 5 th 1 ti t tu 1 I si ti th t h 

had (join ak r ui 1 \ s (T kir 1 r a ingl\ 

from the rsat nofp ssur jn th cl t in l from 
dis/ntra fit ha l rec ntl t p lei 1 I tnn 1 nt 
numhne s of th right arm Although th n k 
inci lent to the r moval of the tumor \ as again e 
f la n tl t th patunt h insi ted that an operation 
leu fo mt 1 

\t p rat n 1)1 h vas j rformed on II v q a 

1 tolia in i on 1 a ma U n I the tumor mi s o 

th rght il of th n k vasfounltil an xte 
1 n from 1 hrg r tumor \ hi h in ol d th 
inti 1 upi or an 1 midrll medn tinum Th 
minub um t rm va re t d 1 d th stru lu s 
surroun ling th tumor mas r l ided The 
rght ub Uvi n irt r an i \ n hi h er r 
rou 1 i b\ the turn rmssir lore tel 
(tig 5) Th poirt t \ hi h th pi u a n thi r ght 
di i s p d luring r mo d f th tumir via 
ov r d ilh m s 1 Ih 1 rg pat 1 ft aft r 

r mo\ 1 of the tumor \i fill d \ith gau pa ks 

I h r a 1 rti 1 j arah of th right fo irm and 

hanl foil w ng th opirati ! hough th 1 r of 

thi hind vasgoj th pule on th right sid could 
not b f It On th third da\ after p ration th 
pan nt di lfomm dia tiniti and pi unt 

I Ih log iZ r port l Tig 0) G oss ti dings A 
no tula firtr ma f (1 su \ ighi g 550 grams and 
nua u ing 15 bi 1 b\ 8 centim t rs Som of th 
nolul s hav a const 1 t d bast nd thus give the 
p 1m ml bulatcdappia nt Num rou strand 
of ti u are tta he 1 to th sj e m n xtindi g 
o nt na net\ ark lik rrang m nt The cut sur 
f c 1 dull h ti lu tcrlcss and show stnation 
Th pecimin 1 of uniform const ten \ tl roughout 
Rli roscopi al iindi g Sc tions sho \a \ 
bundles of c llag n c fibrils \ th ilatt n d small 
n rr w nucl in lin ar ar anp me t bet \ n thi 
fibrils In om 1 eas th re ar sm 11 round 1 omo 
gin ous i ldophihc bod es rs mbh g collo dal 
dep UsZIig /) 

1 ith l gi al diagnosis n ur fibr mata 
\ psv r p l \ x erpt) On r mov 1 of thi 

st mum jth the am hi 0 tal art lagi th 
tri h an 1 m lustmal structure rc found to b 
di pi el to the 1 It Th sup rior m diastinum 
contain 1 1 a its about 15 c ntim t rs in dmmet r 
uth shiggv lm ng co e ed v\ th mill bio l clots 
1 1 1 fibr hou xudat Th gr atcr p rtion ot thi 
t\ a on thi right sid and t tend d up nto 
th nick Th rght sub la lan art r\ and vein had 
b n 1 gat d an 1 a la ge segm nt had benrm el 
The ght pleural c sit \ as found to c ntain ab ut 

0 ubi ntim ters of blood stained flu 1 The 

I I u is da k red a d as c red i th fil 1 ous 
xudat Th ri ht lung as collap d 11 bb\ 

m it an 1 on secti n thi ba e \ as foun 1 to be da k 

1 111 o 1 tu ed frothi serou flui 1 dripped from 
th c t u fa 

lh pr \ tebral gingl a on the right sid corre 
p 1 di g to fir t o d ill thir 1 tho 1 ic g 
m nt r not 1 fentif f 


Amt mi ii gn 1 icut m ha tiniti uh 
uti pliu Us in right pi ura collap e of right hint 
cuti p iss 1 ong stion of the tight lung and di 
plac mint of media tmum to 1 ft 
Cvsr The pati nt was a white gi 1 8 jears f 
age \ho came to the Clinic on Septemler 12 19 
Sh hi 1 had a bn s\ cough and audible breathing 
fo thi pa t 3 \eirs One \ arp euoustotheo set 
of thes s\ trip toms she h 1 hid scarlet fever and at 
o month of ige she ha 1 had whoopi g cough At 
the time of thi exim nation she as ha mg at 
inti mittent per o 1 litTcultv n br ath ng alo sof 
apfctit hea la h and omiting \ a\ t latment 
of th chest had b cn carried out dun g the pre 
ding & months 

Ihv ic 1 examination r uafed a e(f fev fop 1 
fairlv \ 11 nour hed g 1 4 feet 4 mcl es in height 
an 1 \ ighing 62 pounds The t mperature a 
normil The bloo Ip s urc was 105 sv tol c and s$ 
d astol 1 Tl pupil \ crc equal and reacted nor 
mall> Then \ as slight dilatat on of the v ins al 
thi bis of th n ck and ov r thi upper chi t wall 
Th r pi tor> xcursi n \asgool Dullne las 
not d in the superior mediasti um h ch blenli 1 
w th th ardi c dullness and extended b vond lh 
ster um on lithe 1 le The breath sound on both 
sid ir som vhat tubular The heart a d the 
ibdomi \irc norma! The left shoulder was h 1 1 
h gh r than the r ght No I m tation n motion t a 
p r ptible Blood a d rine \ r normal 

An \ rav e animation ri ealed 1 dense sha 0 \ 
b oadcr than th ster um xtending ant norl> from 
bo c th sternum to bilo v the seco d rib The 
tra h a and -esophagus vere di placed to th r ght 
(Fig 8l 

On th third dav afte the pat ent s almission to 
tl c hospit 1 the mas \ as xam ned th ough a 1 \ 
cdlar nc 1 n aid u f>u d to be fixed ovod in 
si ap and to e t nd { om th thvro d gland do\n 
ard mt the eft st It to st ated hfh nd th 
aroti 1 he ith ar 1 1 pla d th trach a to the r ght 
(Fig >) Th m s v a sm oth ncapsulated soil 
jj d hi 1 a pil g a\i h sirf c A section \ as r 
no d for mi roscop il examination and tn 


n 1 ion i s cfo ed > 

I atholog c I di g o ga gh neu oma (t g 1 > 
Caci Ih patient rrriel man 40 > a 
of ag cm to th Cl n 1 on A gu t 3 iW7 c ° n 
ri 1 mg of a lump in h r n ck 1*» 
palpable and 1 ible fr ilj mo able f rm , , 

ma s \ h hwa situat labor thcr htcla ic 
tended low n ward b h n 1 th cla tele t 
mdline It na about th 1 of a team 
; tient had notic 1 the pri nc of th 
ih birth fh r last ch If 4' ms b for ^ddurng 
these 4 vear t had r mained about th > "V. 
Manipulation of the turn r aused pa . 

loin th n ht arm nJ th r “ an occas 00 
Iran lentjai wh nth tumo \ 1 p ot ™ _^ C( i n 
>t nt s not nervou bh had e p 
1 Ipitatio t emor or wc3k 10 
h rtj s of breath orchoki g sensation 
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T 1 (Ci e 1 ) r ont vie v of I 1 (Ci e i ) I 

neck bowing tumorous raa c\ neck 
tending I e!o\ the clavicle 

In childhood the patient hid had m i les mumps 
chicken pox w hooping cough ind tonsilliti The 
onlv operation thit she hid undergone was a 
tonsillectomv in io 5 

1 h\sicil examination gave the following findings 
Height s fu-t 4 inches weight 170 pounds I ulst 
rate , Svstolic blood pressure 100 diastolic 68 
Temp riturc 99 degrees T 

The hboraton findings were as follows Urmarj 
findings icid specific gravitv 1005 no albumin or 
sugar Wood findings \\ hitc blood count 10 300 
hxmoglobin ( Pallqv 1st) 90 per cent blood sugar 105 
milligrams per 100 cubic centimeters 8/ hours after 
meal blood urea 33 milligrams per 100 cubic 
centimeters The \\ assermann and Kahn blood 
reactions were negative 

The patient was admitted to the hospital on 
October 17 1927 At operation on October 18 a 
longitudinal incision was made parallel with the right 
clavicle and dissection was earned down to the 
tumor which was found to be a well encapsulated 
structure pv ramidal in shape w ith the apex pointing 
upward I he tumor was movable but was attached 
at the ipex to the median cord of the brachial plexus 
\t the base al 0 it v as attached to the prevcrtcbral 
fascia King in front of the sixth cervical vertebra 
(Fig rr) i he tumor was covered with a meshwork 
of nerve fibers The carotid arterv was superficial to 
the tumor Ihc tumor was di sected fat ami 
removed (l ig 12) 

Convalescence vv is uneventful and no sj mpathetic 
nerve di turbanccs were noted except slight pain 
which radiated lov n the right arm on the fifth j ost 
operative daj 


ateral ev of 1 1 3 (Ca e 1 ) I rofle vie how 

in tumorou mas at right ide of neck 

Pathological report (Fi to s 1 -t->) Ganglioneuroma 
and svmpathtcobla toma 

HISTORIC VL NOTES 

I he first use of the term ncurom 1 to describe 
deep seated tumors which are characterized 
b> painful swellings of the nerve involved 
was made bv Odier in 1803 (Wahl) The first 
reference to the production of a tumor b> 
hvperphsia of a ganglion was made b} 
Gunsberg in 1845 (Spencer) In a tumor 
which was remov ed from the site of the gas 
serian ganglion and was described as being of 
the size of a pigeon s c e g ten to fifteen time* 
the usual number of ganglion cells w ere found 
In 1863 Virchow classified nerve tumors as 
false and true neuromata Three ty pes of true 
neuromata were described (1) neuroma 
gangho cdlulare composed of ganglion cells* 
with stroma (2) neuroma fibrillare amvelim 
cum composed of non medullatcd fibers and 
(3) neuroma fibrillare m> cbnicum composed 
of medullatcd nerve fibers 
In 1870 Loretz reported the first case of 
ganglioneuroma stating that he bchev ed that 
the tumor arose from a prev ertebral ganglion 
In 191,5 Dunn reviewed the literature on 
neuroblastomata and ganglioneuromata and 




added case* to the 49 previously reported 
In onl\ i of these cases were the tumors 
situated in the cervical or thoracic region the 
majority being found in the abdominal seg 
ment In 1914 \\ ahl reported a case lllustra 
ing the three ty pes of nerv e tumor which arise 
from the sympathetic system and in his 
article he includes an excellent summarj of 
the literature to that date In 1 able I is giv en 
a brief summarj of the reported case in which 
the tumor occurred in the cervical and 
thoracic segments Recently (1927) Thomas 
has reported the occurrence of a gangho 
neuroma in the abdominal segment of a cod 
hsh 

IIISTOCENESIS 

It is presumed that the potential cell or 
group of cells which gives rise to a priman 
nerve tumor is carried from the ganglionic 
crest during the migration of the ganglia 
This group of embryonic undifferentiated 
cells may remain forev er quiescent or at an> 


period in the antenatal or postnatal develop 
ment of the individual the cells ma\ be m to 
proliferate 1 he resultant tumor will be com 
posed of cells at various stages of differentia 
tion the stage of differentiation determine 
the degree of malignancy 
A working classification of the e turwr 
should be based upon the cell types accordin 
to the stage of differentiation found as ha 
been done by Batley and Cushing in their 
classification of the gliomata group Such a 
classification can be made only by the exami 
nation of a large number of these tumors for 
different staining characteristics and bv the 
study of the morphology of the tell 
modified incomplete schematic outline 1 
Shown in Table II which will serve to 1"® 
trate the differentiation and the po sib e 
source of the tumor cells The term neuro 
blastoma is not u ed because it 1 more 
general and should include any tumor 0 
nervt cell origin 
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Fir 3 (Ca c i ) Sketch lllu trating the position of the 
tumor Note that tl c right subclavian artcr> and \cin are 
urrounded b> tumorous masses 

PATHOLOGY 

In its gross appearance the sympathico 
blastoma is usually a single encapsulated 
tumor which is round or oval when it lies in 
soft tissue and irregular in shape when it 
occurs in an area which will not permit 
v, mmctrical expansion The tumor is cox ered 
with numerous ner\c fibers which are at 
t ached to a nerv e cord or ncr\c plexus The 
consistencv of the tumor is soft In color the 
cut surface is pale gra\ mottled with pale 
yellowish areas At the cortex is found a dis 
tinct zone which is firmer and blends with the 
central darker portion On microscopical 
examination large numbers of small round 
and fusiform cells are revealed l>mg in a 
delicate reticulum which supports numerous 
blood xesscls By special staining methods 
the cells are found to ha\ e the characteristics 
of embrvome nerve tissue 



hi 6 (Case i ) Mediastinal tumor removed at opera 
t on Note tl e lobulation and network like arrangement 
of tissue 


The s> mpathicoblastoma is rarely composed 
of one type of cell but usually shows differen 
tiated areas in which arc found large oxal 
cells with abundant faintly staining clear 
cytoplasm and round small deeply staining 
nuclei These are the ganglion cells which are 
found m the ganglioneuromata They may be 
much larger and arc sometimes four times the 
size of a normal ganglion cell of the cerebral 
cortex The cells are apolar unipolar or 
bipolar The stroma is a delicate abundant 
faintly staining structure supporting numer 
ous nerxe fibrils which are myelinated or 
amy elinated Sometimes the nerve fibers can 
be seen to terminate at the pole of a ganglion 
cell This structure docs not stain properly 
for neuroglial fibers 

Ihe neurofibroma is stony hard is usually 
lobulatcd nodular well encapsulated and has 
a striated lusterless cut surface Microscopi 
cal examination reveals linear deposits of 




id ltd ti c to the 40 previou ly reported 
In onh i of these cases were the tumor 
ituitcd in the conical or thoracic region the 
majority being found in the abdominal seg 
ment In 1914 \\ ahl reported aci e illustra 
in 0 the three types of nen e tumor which arise 
Inm the sympathetic system and in his 
article lie include an excellent summary of 
tht literature to that date In Table 1 1 giv en 
a brief ummarc of the reported cases in which 
the tumor occurred in the cervical and 
thoracic segments recently (192 /) Thomas 
has reported the occurrence of a ganglio 
neuroma in the ibdommal segment of a cod 
li h 

HISTOUENESIs 

It 1 pre umed that the potential cell or 
group of cell which gives ri e to a primary 
nerve tumor is carried from the ganglionic 
crest during the migration of the ganglia 
I hi group of embryonic undifferentiated 
cell raw remain forev er quiescent or at anv 


period in the antenatal or po tnatal develop 
ment of the individual the cells may begin to 
proliferate The resultant tumor will be com 
posed of cells at various stages of differentia 
tion the stage of differentiation determining 
the degree of malignancy 

A working clas lfication of these tumor 
should be based upon the cell tvpe according 
to the sta 0 e of differentiation found as has 
been done by Bailey and Cushmg in their 
classification of the gliomata group Such a 
classification can be made only by the exami 
nation of a large number of these tumors for 
different staining characteristics and by the 
studv of the morphology of the cells A 
modified incomplete schematic outline is 
shown in Table II which will serve to Ulus 
trate the differentiation and the possible 
source of the tumor cells The term neuro 
blastoma is not used because it 1 more 
general and should include any tumor of 
nen e cell origin 
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I ig s (Ca c i ) SI etch illustrating the po ition of the 
tumor Note that the right subclavian arter> and vein are 
surrounded by tumorous masses 

P VTHOLOG\ 

In its gross appearance the sympathico 
blastoma is usually a single encapsulated 
tumor w hich is round or o\ al w hen it lies in 
soft tissue and irregular m shape when it 
occurs m an area which will not permit 
sy mmetncal expansion The tumor is co\ cred 
with numerous nerve fibers which are at 
tached to a ner\ e cord or ncr\ e plexus The 
consistency of the tumor is soft In color the 
cut surface is pale gray mottled with pale 
yellowish areas At the cortex is found a dis 
tinct zone which is firmer and blends with the 
central darker portion On microscopical 
examination large numbers of small round 
and fusiform cells are revealed lying in a 
delicate reticulum which supports numerous 
blood vessels By special staining methods 
the cells are found to hav e the characteristics 
of embry onic nerv e tissue 



Fig 6 (Ca c i ) Mediastinal tumor removed at opera 
lion Note the lobulation and network like arrangement 
of ti sue 


The sy mpathicoblastoma is rarely composed 
of one type of cell but usually shows difleren 
tiated areas in which are found large oval 
cells with abundant faintly staining clear 
cytoplasm and round small deeply staining 
nuclei These are the ganglion cells which are 
found in the ganglioneuromata They may be 
much larger and are sometimes four times the 
size of a normal ganglion cell of the cerebral 
cortex The cells are apolar unipolar or 
bipolar The stroma is a delicate abundant 
faintly staining structure supporting numer 
ous nerve fibrils which are myelinated or 
amyelmatcd Sometimes the nerve fibers can 
be seen to terminate at the pole of a ganglion 
cell This structure docs not stain properly 
for neuroglial fibers 

The neurofibroma is stony hard is usually 
lobulated nodular well encapsulated and has 
a striated lusterless cut surface Microscopi 
cal examination reveals linear deposits of 
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ricinil tmbr\ m t rm a mall nint tumor 


n u!t On the other hand ganglioneuroma 
i not malignant \ focu ma> not difTirin 
tidte and take on malignant character 

Often a single tumor shows, different stages 
of dilTcnntiation as occurred in our third ca i 
in which the tumor was both a svmpathico 
blastoma and a ganglioneuroma It is easil} 
cc ncei\ able that all sta is of difTenntiatlon 
might be found in i ingle tumor 

I hat a tumor of one t\ pc mav be trans 
tormed into one of another t j pe is will how n 
in a ci i reported b\ Cu hmg and Wollbach 
Wright has dc tnbed whit i probable the 
mo t malignant tape i tape which i found 
m anou organ but thi fait would suggi t 
that the e multiple growths are meta ti i 
rather than coincident multiple o currencc 
f prim tr\ tumor 

\\e place I win„ neurogenic ireoma in 
the po ltion hown in the diagram bicau e it 
i f)und m an undifferentiated state and b> 
ompan on with the ganglion cell the cell of 
the neurilemma might b thought to be 
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1 rg o (Case ) Sketch illu trating the po ition of the 
tumor It was o\oid and e tended from the th\ro d gland 
do nward into the chc t 

capable of the same kind of differentiation 
1 his is purely hypothetical however although 
the neurogenic sarcomata are resistant to 
N. ray therapy and in this they simulate other 
nerv e tumors 

The tumor which arises from the capsule of 
the ganglion cells has not to our knowledge 
been described Sachs mentions i cases of 
tumors of the gasserian ganglion which he 
divides into two classes (i) tumors which 
arise from the ganglion cells and ( ) tumors 
which arise from structures of the dura lyin^, 
adjacent to the ganglion In some of the 
tumors of his series the origin was very 
indefinite On a histological basis however 
such a tumor is possible and probably has 
occurred 

DIFfFI ENTIVL 01 \GNOSIS 

Among the cases summarized in I able I 
there was a history of svmptoms or of the 
presence of a tumor mass for a longer period of 


Hg io (Ca e ) Photomicrograph (X a o)ofgangho 
neuroma 


time than is usually associated with neoplastic 
growths in the neck or mediastinum the 
longest duration — o \ ears — being reported in 
Case 17 

Pain is not a constant s\ mptom but when t 
tumor mass ib freely movable and at the same 
time painful close association with a nerve 
cord or plevus is suggested 

A substcrnal or mtrathoracic goiter more 
frequently than any other lesion presents a 
clinical picture similar to that pre ented b\ a 
tumor of the type under discussion In the 
pre ence of hvperthvroidism of course the 
mediastinal tumors are often mistakenly inter 
preted as adenomata of the thvroid glind 



SUI GI K'V GUI cor 0G\ AND OUST LTI ICS 







1 k i (C ? > sk t I llu t t l 
t m It tt f d til i t tl 
t th 1 f th { f t f tl 


\ few objtctiv c igns might offer some aid 
in diif.no i Unilateral sampathetic ncr\ 
ill turlnnct is in c\trcmd\ rire s\mptom of 


t f . t 

l c 


3 (C e 3 ) Tl tome 
n Sp m t k f it 


ph(X S ) fg I* 
t I p tl 


substernal goiter but it is a not infrequent 
characteristic of a mediastinal nerve tumor 
(Abbe) The thoracic cage mav be e!e\ ated or 
di tended and superficial veins maj be 
present in the case of a tumor of cither type 
The roentgenogram offers po sibilities of 
differential diagno is but is not a means 
of certain differentiation The majority of 
adenom ita of the th\ roid are situated anterior 
to the trachea while a ner\e tumor which 
arises from the prevertebral ganglia will 
necessardv be situated po tenor to the 
trachea (Fig 14) However adenomata not 
infrequent!) Lncircle the trachea and the 
largest portion of the grow th ma> he posterior 
to it The trachea is displaced Iaterall) in 
even case of nerve tumor (Tigs 4 and 8) 
because the ganglia lie at one side of it The 
















Fig 14 (Case 3) Photomicrograph (X 260) of ganglio 
neuroma Specimen taken from central portion 

shadow s are of uniform density and are ovotd 
in contrast to the shape of a thymus gland 
tumor which conforms to that of the thy mus 

Gibberd says that nerve tumors which are 
peripherally situated are of long duration and 
later arc characterized by an increasingly 
severe neuralgic type of pain These tumors 
have often been mistaken for enlarged lymph 
glands 

A clinical diagnosis of a mediastinal nerv c 
tumor cannot be made with any degree of 
certainty In the absence of hy perthy roidism 
a history of long duration and the presence of 
a dense ovoid shadow posterior to the trachea 
are suggestiv e signs particularly if there is a 
unilateral sy mpathetic nerv e disturbance 


Fig 15 (Case 3 ) Photomicrograph (X no) of sym 
pathicoblastoma Section taken from cortical area 

At operation the diagnosis can be fairly 
definitely made as it is easy to rule out the 
thyroid as well as numerous other structures 
The large number of nerve fibers extending 
from the tumor is almost pathognomonic of 
this type of tumor The larger blood vessels 
are found to lie anterior to the tumor If there 
is any doubt a frozen section can be made and 
the diagnosis readily determined The mor 
phology of the ganglioneuromata is so charac 
tcristic that a frozen section stained vvjth 
methylene blue is perfectly reliable 


Surgical Tcmov al is the only treatment for 
this type of tumor for radium and the \ ray 
do not stop its further growth Since the 
tumors tend to increase in size and those of an 
undifferentiated type tend to metastasize, it 
is imperativ e that such a growth be removed 
early when it is situated in the neck or 
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mediastinum Operation should therefore be 
performed at the earliest possible date 
because of the tendency of the tumor to grow 
around the large blood \ essels or other tubular 
structures thus making a later removal a 
much more extensive operation or in some 
cises an impossibility 

SUUM YRY 

i 1 hree pnmar\ nerv e tumors in the neck 
ami mediastinum are reported and an an 
alvtical chart of all similar cases reported 
m the literature is offered 

These tumors are believed to arise from 
tells which have migrated from the ganglionic 
crest with the ganglia 
^ Only tumors of the earliest undifferen 
tiated type are ever malignant and this tvpe 
tend to become increasingly differentiated 
until it reaches the adult stage when it be 
tomes a benign type of tumor 
4 Diigno is is difficult but if the tumor is 
definitely located and the duration of the 
sj mptoms is considered a correct diagnosis is 
mort likely to be made 

$ The earlv diagnosis and the immediate 
remov al of the tumor is indicated because of 
the tendency of the neoplasm to continue to 
enlarge to envelop surrounding structures 
and possibly to metastasize — if it is a tumor 
of the undifferentiated tvpe 
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THE IMPORTANCE Or 1 HL VESSELS IN THE ROUND LIGAMENT 
TO THE HEAD OF THE FEMUR DURING THE PERIOD Or GROWTH, 
AND THEIR POSSIBLE RELATIONSHIP TO PERTHES’ DISEASE 1 

V P ZL\I\NSk\ Jr MD and R K L1PPMWV MD New York 


F TOlh Ubo t IM 

T HE theory that occlusion of the \ esseh 
courting through the round ligament 
causes the femoral head changes that 
characterize Perthes disease is not a new one 
It was first suggested by Schwartz a pupil 
of Perthes in 1914 four years after the 
original description of the disease and it was 
based upon exhaustive clinical and roentgen 
ological examinations At that time however 
\ er> f**w pathological specimens of the disease 
had been a\ ailable for study and as a conse 
quence there was considerable di\ersit> of 
opinion regarding the findings that constitute 
the essential criteria of the disease It was 
probabl> because of this inadequate bach 
ground that Schwartzs idea received only 
scant attention 

Since 1914 the study of considerable addi 
tional pathological material has served to 
clarify in great measure our conception of the 
disease picture It is now generally accepted 
that the microscopic criteria of Perthes dis 
ease consist essentially of massive subchon 
dral bone and marrow necrosis with marrow 
replacement by vascular granulation tissue 
That these changes resemble closely those of 
healing infarction has been noted by Axhau 
sen Bergmann Nussbaum Zemanshy and 
others and this fact has lent support to the 
v ascular occlusion theory 

Aside from the many clinical and patho 
logical aspects of the problem it is apparent 
that the plausibility of Schwartzs theory de 
pends directly upon whether normally the 
round ligament vessels are of importance to 
the nutrition of the adolescent femoral head 
The importance of these vessels in this regard 
has been much questioned and constitutes 
the subject of this paper 
As Kolodnv has demonstrated the adoles 
cent femoral head is supplied with blood 
vessels of three categories (1) blood vessels 
coming from the diaphy sis of the femur (2) 

r tJbf tbNwVlcP 
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epiphy seal blood v esseh and (3) blood v essels 
carried by the Ugamentum teres femons 
The v essels of group 1 representing the end 
branches of the superior nutrient artery per 
forate the epiphyseal plate and enter the 
femoral head Inasmuch as these vessels are 
only occasionally observed it is generally 
granted that their importance to the femoral 
head is insignificant 

The vessels of group enter the head along 
the edge of the articular surface They are 
certainly the main source of nutrition to the 
periphery of the nucleus As we hope to 
show later they are not of equal importance 
to the center and crest of the structure 
This central region and crest is directly 
entered by the round ligament vessels (group 
3) after they penetrate the cartilage at the 
fovea capitis 

It is generally believed that the nutrition 
from this group is not of much significance to 
the femoral head and that if for some reason 
the circulation through them is impaired ade 
quate collateral circulation from the epiphy s 
eal branches will replace it Hie literature 
however reveals that the importance of these 
v essels has been a matter of controv ersv since 
their original description by Paletta in 18 o 
Paletta described a small artery a branch 
of the obturator artery which perforates at 
the site of the incisura acetabuli and then 
splits into two branches — one for the acetab 
ular fossa and one for the round ligament 
The latter br inch courses through the round 
ligament to supply blood to the femoral head 
In 1844 Sappey wrote that the function of 
the round ligament was purely that of protec 
tion for this artery Two y ears later however 
Hyrtl announced that this was incorrect and 
that he had shown by injections that the 
vessel failed to enter the spongy bone that 
it anastomosed through capillaries with the 
venous system without entering the femur 

th 1 s IS ty O t b 19 3 
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I u chki mention that he ne\er failed (o 
ob me brituhe entering the bon\ femoral 
held and Htnk wrote that the function of 
tht round ligament m nutrit>\e but he 
expre ed doubt a to whether the cesels 
communicate with tho t of the femur 
I in„cr tudud the e \e> tl tarefuIK and 
in hi paptr Leber da Gefass \ ttm der 
I ohrenknothen t included as follow In 
children there i a constant branch of the 

h 1 h n I m M 

h h h m t> II III h 1 


li 

I \ S t fill lm lh dn I m d 

I m jbl t 0 d i aft p t N t th xm 

th d m hed n mb f t bl t d th b g K 

b t c b ng n the m aw c 11 II Opp t 

m If mp n 1th p d ill t t 

obturator arter\ which proceed along the 
round ligament and enters the still cartila i 
nou head where it branches to meet tho e 
\e el entering about the joint peripherj 
Anastomosis occurs when calcification be 
gin Also in adults I ha\ e been successful 
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Ii 3 The upp r femora of rabbits three four fve 
ix and se en sho int; pr *,ressi\e t,r ss d f rmation 
(Dot marks the femu of the ide perated upon ) 

in identify ing the arter) that courses through 
the ligament Langer bclie\ed that the 
vessels were of great importance but onl) 
until the establishment of the bon> nucleus 




Moser s paper Ucbcr das ItgamcHlum 
7 crcs dcs Hueftgelenks is probabl) the most 
significant contribution to the subject Moser 
made serial sections of femoral heads m all 
stages of fetal life and in children up to four 
) ears of age for the purpose of stud) mg the 
blood suppl) He discovered that in 12 
centimeter embryos the vessels from the 
round ligament can first be identified in the 
cartilage The) can be seen to persist there 
until at least the fourth >ear of life At this 
point because of technical difficulties Moser 
was unable to continue his studies In con 
trast to Langer Moser was not convinced 
that the function of these vessels ceased when 
the bon> nucleus became established He 
wrote Later most of these vessels unques 
tionabl) atroph) In adults I have 

found vessel openings in the fossa capitis onl) 
in half the specimens and whether these open 
mgs still contain activ e blood v essels is doubt 
ful in that the canals ma> persist for a while 
after obliteration of the v essels We maj 
conclude that tu adulls the blood supply 
through the round ligament can be entirel) 
dispensed with 

More modern methods of anatomical stud) 
such as injection with opaque solutions fol 
lowed bv roentgenograph) (Lexer) or clearing 
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(Spilt cliolz) have in the hand of man\ ob h ml t th b ii ih P p <1 rbbt 
ser\ir ubstantnted Mo er s conclusions re 

„arding the cour e and duration of patencv of ne\cr been seen in the round ligament and 
the c \e sds \c\erthekss as late as 1907 that the importance of this blood suppl> was 
lick, wrote that a large blood \essel had unquestionabl) negligible 
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In the most recent anatomical study of the 
femoral head circulation that of Kolodny in 
1925 it was concluded The blood \essels 
brought to the head of the femur in the liga 
mentum teres femons play a cert un role in the 
nutrition of the femoral head m newborn and 
child but are of no perceptible importance 
in the nutrition of the femoral head of the 
adult 

Thus anatomical studies ha\e definitely 
established that in the adolescent the fem 
oral head is nourished by the round liga 
ment vessels The importance to the femur 
of this nutritional source however remains 
undetermined 

One effort to ascertain whether in animals 
section of the round ligament and the conse 
quent obliteration of the vessels coursing 
through it causes noticeable changes in the 
femoral head was found in the literature 
Isehn in 1918 sectioned the round ligament 
of the hip joint in a senes of dogs The hips 
of the animals were X ray ed at periodical 
intervals thereafter Iselin could discern no 
X ray changes and concluded that the round 
ligament vessels were unimportant to the 
femoral head Unfortunately the report of 
these experiments fails to mention the age 
of the dogs that w ere operated upon and it 
is thus impossible to evaluate his work cor 
rectly 

Some insight into the fact that these ves 
sels are not entirely of negligible importance 
maj how ev er be gathered from the expen 
ment of Bergmann in 19 7 In one young 
rabbit Bergmann sectioned the epiphvseal 
blood supply to the head by cutting through 
the covering of the femoral neck for three 
quarters of its circumference In another am 
mal the same operation was performed but 
in addition the round ligament was cut 
On examination the first specimen showed 
widespread necrosis of the head but less 
necrosis than was present in the specimen 
from the second rabbit In other words 
necrosis of the head was more extensive 
following section of the round ligament than 
when it was left intact Bergmann did not 
attempt section of the ligament alone 

Trom this brief summary of the literature 
concerning the round ligament vessels it is 


apparent that considerable diversity of opin 
ion exists regarding their importance to the 
femur In the hope of obtaining a clearer 
conception of their function in this regard 
especially during adolescence the following 
experiments were undertaken 

A preliminary series of dissections m rab 
bits showed that the developmental stage of 
the capital epiphy sis in animals * weeks old 
corresponds approximately to that of children 
4 years old These dissections further demon 
strated that in these animals the femoral 
head unites with the shaft at about the age of 
7 w eeks (1 8 y ears m the human) With regard 
to this epiphysis then the span of life be 
tween the age^ of and 7 weeks in these 
animals corresponds roughly to that between 
4 and 18 years in the human being the age 
period during which Perthes disease occurs 

A subsequent senes of arterial injections 
according to the method of Gross has dem 
onstrated that in rabbits of these ages the 
vascular arrangement is not dissimilar to 
that of the human femur at a corresponding 
age In Figure iA a photograph of a typical 
2 weeks old specimen a comparatively large 
artery can be seen which after coursing 
through the round ligament, penetrates the 
cartilage to supply the central area and crest 
of the nucleus while the periphery and base 
are cared for directly by the epiphyseal 
\ essels 

Figure iB the femoral head of a rabbit 5 
weeks old shows well the diminution in size 
and importance of the round ligament vessels 
at this age By far the greater part of the 
nuclear nutrition is at this age derived from 
the epiphv seal \ essels 

Injections of the arterial trunk in rabbits 7 
weeks old and older (Figure iC) demonstrate 
that the femoral head is nourished entirely 
by the cpiphy seal arteries The vessels that 
course through the round ligament at this 
age have ceased to enter the bony head and 
terminate before the ligament reaches the 
fovea capitis 

It may be concluded from this series of 
arterial injections that m rabbits the blood 
supply from these vessels to the femoral head 
gradually diminishes and ceases completely 
when the epiphysis unites with the shaft It 
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cannot be stated with certainty that the 
round he, imcnt v e sels of the human cease to 
furnish blood to the femur at the same relativ e 
dc\ Jopmcntal stage Houe\er inasmuch as 
afl mitt mica! e\idence indicates that these 
\ t scls u u ilh are completely closed in human 
adult lift it i most Iikth that a similar con 
Iitionexi t 

With these facts in mind we ha\e sec 
tioned the li„amentum teres on one side in a 
tries of rabbits 2 weeks old thereby obhter 
ating the circulation through it to the femoral 
head in order to determine the effect of this 
procedure >n the lc\ eloping capital nucleus 


PROCrDURL 1 

After m >rj limitation the animals were 
etherised and j repared for operation in the 
custom in m inner \ three quarter inch in 
a ion postcrur and parallel to the greater 
tri chanter was made and the fibers of the 
Juteu m iximus muscle exposed These 
were cpirated in the line of their course by 
blunt di eetion and retracted together with 
the s latie nine which lies direetl> under 
ncath l he mall external rotator muscles 
were then sectioned and the underlying joint 
cap ule inci ed alon D the border of the 
acetabulum 

B\ adduction and inward rotation of the 
thigh the point oi attachment of the round 
ligament to the temoral head was presented to 
Mew and with a small sharplx cuncd seis 
ors the ligament was sectioned at this site 
(Jo ure was effected b\ means of silk muscle 
and skin sutures followed by a collodion 
dressing 

Eighteen rabbits weeks old were so 
operated upon Four of these rabbits died 
during or immediateh after the operation and 
were eon cquentlv discarded Four others 
were excluded because at autopsy it was 
found that the operatix e procedure had 
cau cd luxation of the hip Iwo of the rab 
bits were excluded because of purulent mfec 
tion at the operatix e site In one rabbit the 
femoral head was injured during operation 
and the pecimens from this animal were also 
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excluded from the senes Studies of the 
remaining sex en rabbits constitute the follow 
ing report 

The specimens from these animals were 
examined 691 18 27 and 36 days after 

operation 

CONTROLS 

In order to ascertain whether or not round 
ligament section was responsible for the en 
suing pathological changes the identical pro 
cedure was performed on the opposite hip 
of the experimental rabbits but the ligament 
after exposure was allowed to remain in the 
hip joint untraumatized and uncut In none 
of these control specimens was there any 
gross or microscopic change detectable in the 
femoral head 

In order to establish that the changes xvere 
due to obliteration of the blood vessels rather 
than other complications of the operation 
three rabbits 7 weeks old were operated upon 
m a like manner In rabbits of this age as 
our injections have demonstrated the round 
ligament vessels no longer enter the femoral 
head Careful examination of the hip joints 
in these rabbits up to 5 weeks after operation 
failed to disclose any abnormality resulting 
from the operation 

It is thus safe to conclude that changes 
resulting from the operation are due to inter 
ruption of the circulation through these 
v essels 

EXPERIMENTAL RESULTS 2 


Rabbit one of this series was killed 6 days after the 
operation Pvo gross changes were demonstrable 
but microscopic sections of the femora obtai ed 
\ ere instructive in illustrating the extent of the 
anemia resulting from the operation 

Section of the apital nucleus on the side operated 
U{ on shows th t although blood cells can be see in 
the region di ecll> overly 1 g the epiphyseal plate 
and m that port on closest to the trochanter the 
remaining mar owr of the nucleus is almost com 
pletely anxmic Thi area in which red blood cells 
can be found only with the greatest difTcultv is 
in striking contrast to the corresponding region in 
the section of the opposite femur This area is well 
filled v ith blood as are all other bony areas apparent 
in the sections Figure 2 A taken from the capital 
nucleus on the normal side shows the usual number 
of blood cells filling the capillaries figure 2B lllus 


In d t f ill 
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trates the sparsity of these cells in the affected area 
It is apparent from Figure iA that the anaemic area 
corresponds well with the region that at this age is 
direct!} nourished b> the round ligament \essels 

Aside from the ancemia of the side operated upon 
there is perhaps a slight diminution in the number 
of osteoblasts bordering the bon> lamella: On e\ 
animation with the high power several nuclei of the 
marrow reticular cells and those of the blood form 
ing cells show evidence of necrobiosis namelj pyk 
nosis Lanorexis kanolvsis otherwise no changes 
were noted 

Rabbit l do also killed 6 da\s after the operation 
showed changes so similar to those of rabbit one 
that they do not warrant a separate report 

Rabbit three killed g da>s after operation showed 
a slight flattening of the femoral nead on the side 
operated upon In Figure 3 this deformation is ap 
parent On longitudinal section of the nucleus on 
this side the entire bony portion appeared pale and 
there was a small area of vellowish discoloration 
directly beneath the collapsed portion of the surface 

Microscopic examination disclosed that the sur 
face and epiphyseal cartilages were well stained and 
intact The bony lamellx posteriorly contained 
approximately the normal number of well stained 
bone cells The marrow of this region as well as the 
endosteum appeared also to be intact In the cen 
tral portion of the nucleus there were more emptv 
bone lacuna: to be seen the osteoblasts were fewer 
in number and in the upper part a collection of 
debris was apparent which consisted of necrotic 
hxmogenic cells The position of this, necrosis 
corresponded to the area of yellowish discoloration 
seen on gross section The anterior third of the 
nucleus (that closest to the round ligament) appeared 
completely necrotic All of the bone lacuna, in this 
area were empty no osteoblasts could be found 
and the marrow tissues were very poorly stained 
In the most anterior portion there could be seen a 
small area of beginning fibrosis Figure 4 illustrates 
this finding 

Rabbit four died on the twelfth day after operation 
of inanition The femoral head on the side operated 
upon was flattened as in the preceding specimen 
and this deformation was more marked In addition 
to the flattening the head had assumed a mush 
roomed contour suggesting that of true Perthes 
disease (Fig 3) 

On gross section the changed contour of the 
nucleus was still more apparent There was con 
siderable diminution in its height as well as increase 
m its lateral diameter The entire nucleus was paler 
than that of the opposite side and the region under 
lying the crest was yellowish in color as in the 
preceding rabbit 

Microscopic section showed as before the sur 
rounding cartilage to be well stained and containing 
normal looking cells The area of nuclear necrosis 
which in the preceding specimen was confined to 
about one third of the total area occupied here oxer 
half the structure The bony lamellx of the anterior 


and upper portion contained many empty bone 
lacunae although posteriorly and directly above the 
epiphyseal line the bone cells were well stained 
Osteoblasts in the affected area were present but 
the number of them was definitely diminished The 
marrow in this area was anazmic and completely 
fibrotic Centrally there could be seen a large area 
of ha:mogemc cell debris corresponding to the 
yellow area that was apparent on gross section 
(F‘S s) ... 

Rabbit fi c killed 18 dais after the operation 
showed grossly still more flattening than the pre 
ceding specimen although its general shape was 
less mushroomed and more m conformity with the 
normal The surface cartilage was ridged antero 
posteriorly with a shallow groo\e which can be seen 
well in the illustration (Tig 3) 

On gross section of the specimen the entire nu 
cleus was paler than that of the opposite side and 
as before the arei underlying the crest was of a 
yellowish color The bony nucleus was decidedly 
smaller in size than that of the opposite side and the 
layer of cartilage surrounding it was considerably 
thicker 

Microscopically although the specimen was very 
similar to that of rabbit four the area of marrow 
debris was larger and anteriorly the endosteal cells 
were still fewer in number and a larger relative 
number of bone lacun® were empty The posterior 
and lower portions of the specimen were intact 
The surface and epiphyseal cartilages appeared 
thickened but otherwise normal 

Rabbit six died on the twenty seventh day after 
operation of inanition Autopsy disclosed that the 
femoral head on the operated side was considerably 
smaller than that of the opposite member It was 
slightly bluish in color and marked with a deep 
transverse furrow A mild degree of coxa vara was 
present and can be seen in the illustration (Fig 3) 

On gross section the bony nucleus was approxi 
matelv one half the size of the opposite control 
though the lay er of surrounding cartilage was thicker 
The entire nucleus was grayish yellow in color 

Microscopically the cartilage was normallv 
stained but considerably thickened The tnarrow 
cavity throughout the section was filled with a mass 
of debris consisting largely of necrotic and poorly 
staining round cells The reticulum and endosteum 
could be identified only in a few small places lying 
directly above the epiphyseal plate The bony 
lamella: which in the opposite normal consisted al 
most entirely of calcified bone were in this section 
largely cartilaginous In the anterior and upper sec 
tions practically no true bone was seen and nor 
mal lamella: could be found only at the base and 
posterior portions of the section The bone cells 
themselves were perhaps better preserved than in 
the preceding sections though the greater part of 
the lacuna: w ere either empty or contained pyknotic 
cells (Fig 7) 

Rabbit seven died on the thirtv fifth day of mam 
tion Autopsv showed the femoral head on the side 
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f crate 1 up n to be about one half the size of the 
normal The head y as marked!} flattened and 
there t ere t o deep trans\erse furro s In the 
region of the fo\ea capitis the surface cartilage was 
pitt d 1 1 se eral places (Fig 3) 

Cross ection sho ed as before the bom nucleus 
1 1 be about half the s zc of that of the opposite 
membe and surrounded ith 1 much thicker car 
tilaginous shell It was of vellou h color and of 
ha!k> consistent 

Mi roscopicall> the cartilage was normal in 
t in g qualities but some hat thickened The 
m ro a tv of the posterior port on and upper 
g on 0 tamed a large mass of cellular debri 
I \cn the reticulum was unstaned m these areas 
\nte 1 rl\ the fibrous stroma appeared well stained 
J und cell elements were complete]} lacking in 
th area Throughout the spe imen man} small 
hxmorrl agic clusters of ed cells occurred None 
\ ere seen 1 the nurro capillaries which as 1 1 the 
I re 1 us sj c imens ere empt} O teoblasts ere 
mpletch ab ent from the spec mens except along 
the ma gins of the lot ermost bone lamella? a he c 
any of them co Id be seen Thebonjlacu a; ere 
lmo t ent tly empty v ith the excep tion of a few 
mall areas in yy h h ell stamc 1 bone ell occurred 
I hes reas we e in the lower and posterior parts of 
the ect on Figure 8 shows in addition the indenta 
t n of tl c fovea capitis which re ts close to the 
ej iphy cal plate 

SUMM-VRV 

lhc femoral head changes thus observed 
following round ligament section m rabbits 
weeks old maj be classified as follows 
i 1 itamia Anxnua of the anterior por 
tion and crest of the nucleus was observed 
first in the femoral heads of the two rabbits 
killed on the sixth da> An emia of this area 
characterized al 0 all of the subsequent speci 
mens observ cd 

Signs of bone necrosis Pv knosis and 
failure of the bone cells to stain in the anaemia 
area w as first observ ed in the 9 daj specimen 
I he number of the bone cells thus affected 
increased in the later pecimens until we find 
in the specimen taken 22 da) s after operation 
that practicall) the entire anaemic area con 
tarns onlj emptv tell lacuna; 

j Marrou. necrosis Necrobiosis was ob 
served to occur in the marrow cells of the 
specimens taken after 6 davs Failure of the 
hamogenic elements to stain and incipient 
marrow fibrosis were first apparent in the 9 
dav specimen Necro is of the marrow stroma 
w as first ob erved in the da\ specimen 


4 Signs of cessation of ossipcation in this 
area Grossl) the relativ el} smaller size of 
the bon} nucleus was first apparent in the 
18 dav specimen The thickening of the sur 
rounding cartilage and the increased pro 
portion of unossified cartilage in the bom 
lamella: of the nucleus could be seen micro 
scopically in the same specimen and in all 
those subsequentl} observed The diminu 
tion in number of the osteoblasts was first 
apparent in the 9 da} sp cimcn In the last 
three specimens no o teoblasts were identifi 
able in the affected area 

5 Gross deformation of the femoral head 
Flattening of the x\ eight bearing area and 
ridging occurred first in the 9 day specimen 
The later specimens show m addition pittin 
and furrow ing of the surface Microscopicall) 
the cartilage of this area is well stained and 
intact 

6 Coxa ara Tirst apparent in the 18 da) 
specimen and present in all the subsequent 
ones 

The fact that the changes mentioned were 
in all the specimens associated with anaemia 
and the re emblance of these changes to 
those of infarction suggest strongly that the) 
are due to the circulator} interference of the 
operation When it is considered that the 
affected area is at this age period directl) 
supplied by the vessels of the ligamentum 
teres (as our injections have shown) and that 
the changes fail to appear when the operation 
is performed after the vessels have closed 
there can remain little doubt that the patho 
logical picture results from obliteration of the 
round ligament circulation alone 

The patch) hemorrhagic areas that were 
observ ed in the specimen of rabbit six as well 
as the round cell marrow infiltration seen in 
rabbit sex en cannot be regarded as character 
istic findings mthatthev were each observed 
in one specimen onl> Moreover similar 
changes to these are not infrequentl} found in 
areas of infarction in other regions of the body 
and indeed the) have been described as 
occurring in true cases of Perthes disease 
(Riedel \\ alter) 

The access of migrator) cells to the area of 
infarction max be explained b) the fact that 
while the round ligament arteries are func 
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tionally end v essels capillary anastomoses 
between them and the peripheral epiphyseal 
branches do exist While apparently these 
anastomoses arc adequate to carry blood 
cells to the mfarcted tissues the above ex 
periments have shown that they are in 
sufficient to preserve the viabilitv of the 
affected area 

conclusions 

It may thus be concluded from these 
experiments that the vessels of the round 
ligament are essential at least in rabbits for 
the normal dev elopmt nt of the femoral head 
and that interference to the circulation 
through them at an early age produces an 
anTmia of the w eight bearing portion of the 
capital nucleus which in turn causes bone 
and marrow necrosis with ensuing secondary 
deforming changes 

Furthermore our studies have demon 
strated that as adolescence progresses the 
importance of these vessels gradually dimin 
ishes until the epiphysis unites with the shaft 
at which time in normal animals the vessels 
no longer carry blood into the femur and the 
nutrition of the crest is deriv ed entirely from 
below 

It is reasonable to suppose that a similar 
replacement occurs in the human at the same 
relative age period 1 e the period during 
which Perthes disease appears If this sup 
position is correct it is not unlikely that the 
immediate cause of the disease lies in some 
maladjustment of the delicate physiological 
balance that must exist betw een these sources 
of nutrition to the crest of the femoral he id 

Whether the changes produced m the 
femora of our experimental rabbits arc analo 
gous to those of early Perthes disease cannot 
at the present writing be established with 
ccrtamtv However the similarity of the 
experimental specimens to those of real 
Perthes disease that have been observed is 
striking While the experimental specimens 


have not shown the vascular granulation 
tissue that characterized most of the studied 
examples of the true disease it should not be 
forgotten that this granulation tissue may 
well be a healing phenomenon and therefore 
late in appearing Whether this tissue will 
occur m the femoral heads of rabbits per 
nutted to hv e a post operativ c course longer 
than 35 day s remains to be determined by a 
continuation of this senes of experiments 
W c wish to express our gratitude to Dr Ix>uis Gros 
director of the Pathological I aboratory Mount Sinai 
I To pital and Dr Paul Klemperer pathologist to the 
hospital for tl cir careful rev ision of this work 
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G AS! RIC surgery has made many ad 
■ v inces during the recent \ ears with a 
tendency to more extensive stomach 
resections for gastric and duodenal ulcers 
However the majority of surgeons still prefer 
the less radical procedures of gastro enteros 
tomv and pvloroplasty for peptic ulcer and 
more especiallv for the duodenal v anety A 
solution of the problem involved in this article 
was sought after a studv of the results ob 
tamed by S A and B Portis ut their work 
described m their article entitled Effects of 
Subtotal Gastrectomy on Gastnc Secretion 
(io) In this article it was shown that the 
stomach remaining after subtotal gastrectomy 
still continued to secrete free hy drochlonc and 
which could be demonstrated in a Paw low 
pouch contiguous with the mam body of the 
stomach However the gastnc contents from 
the stomach itself showed an achlorhydna 
In the present studv wc have endeavored to 
learn the possible effects on the upper in 
testina! flora of an absence of free gastric 
acidity 

IITFRVTURF RFV ILW 

Various methods hav e been used in clinical 
and experimental studies of the bacterial flora 
of the intestinal tract 1 he method described 
by Arnold was the one found most suitable in 
this studv and will be discussed under tech 
niquc 

I he relationship of the aciditv of the stom 
ach and duodenal flora has been considered 
by numerous men with especial reference to 
various diseases of the body and alimentary 
tract especially with reference to pernicious 
anxmia In a very careful study of the re 
Jationship of the hy drogen ion concentration 
and the bacterial flora \rnold and Brody (2) 
conclude that when the normal reaction of 
the contents of the duodenum and upper 
jejunum is changed from slightly acid (Ph 5 
1 h 6) to a neutral reaction (7-8) there is a 
moderate change m the bacterial flora in this 
part of the intestinal tract but when they 


11 p 1 

become alkaline the resultant flora resemble 
that of the lower ileum and the colon Fur 
thermore the maintenance of a normal hy 
drogen ion concentration was dependent to a 
great extent on the normal gastric secretorv 
function In a study of 100 cases of gall 
bladder disease in which cultures were taken 
of the duodenal contents and correlated with 
its acidity Hedy found the flora richer with 
decreasing acidity of the duodenum Bitter 
and Lohr in examining the bacterial flora of 
the stomach and upper small intestine in 190 
patients after v anous gastric operations found 
that gastnc acidity is of great importance 
in the control of the bacterial growth in these 
regions and coincident with a decrease m the 
acidity the large intestinal flora gradually en 
croaches on the small intestine and in achvha 
these fxcal bacteria may even reach the 
stomach Ricen Sears and Downing made 
similar observations in 30 cases of achlorhv 
dria in which the duodenal content was 
rich in bacteria many of which had blood 
destroying properties Nyc Zerfos and Corn 
w ell also show cd a higher percentage of > east 
like fungi in gastnc contents in the same 
conditions 

Goldman showed that the bacteria in 
troduced with food and saliva multiply only 
temporarily on the inside of the undigested 
food masses Arnold and Brody (3J de 
scribed the auto disinfecting mechanism of 
the upper intestine as dependent upon the 
presence of acid buffered material This re 
action is insured in the normal healthy animal 
by normal gastnc secretorv function How 
ever when neutral or alkaline buffered mi 
terial enters the duodenum the bactencidal 
power is lost Prentiss concluded that hy dro 
chlonc acid exerts a strong inhibitory effect 
on the growth of ordinary bacteria which en 
ter the gastro intestinal tract The other 
enzymes and bile secretions do not seem to 
have any antiseptic power Butler stated 
that after gastrectomy there is a lo s of the 
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Tig 1 Drawing of partial gastrectomy on dog The 
method of fixation of the intestinal loops and the aspiration 
of the intestinal contents is shown 


sterilization by the stomach and with the in 
crease m the alkalinity the bacteria spread 
upward from the colon to the upper small 
intestine In 22 cases of perforated gastnc 
and duodenal ulcers Lohr was unable to find 
colon organisms in the peritoneal exudate m 
the first stages 

These and many similar reports demon 
strate several features of the interrelationship 
of the upper intestinal flora and gastric secre 
tion The gastnc acidity has apparently two 
fold action m the control of the intestinal 
flora of the upper small intestine The bac 
tcricidal action on ingested food has been 
very conclusnely proxed and is of great 1m 
portancc How e\ er the feature of the acidit) 
of the duodenal contents and its influence on 
the intestinal flora has been considered bj 
onl> few workers from an experimental stand 
point 

EXPERIMENT PROCEDURES 

Tour of the animals are considered in this 
report as \ anous experimental and laborator> 
factors preclude the use of the others operated 



Fig 3 Drawing sh win 0 gastro enterostomy The 
method of fixation of the intestinal loops and the aspiration 
of the intestinal contents is shown 

upon Two dogs were experimented with at 
the same time one being subjected to a 
gastro enterostomy and the other to a partial 
gastrectomj In the first group the intestinal 
flora was studied from both the upper and 
lower small intestine while in the second group 
material was obtained from the jejunum onl> 
The intestinal loops were established after 
the method described by Arnold and his co 
workers In the first group having two loops 
two pararectal incisions were made down to 
the peritoneum When the peritoneal caxity 
was opened the appropriate part of the small 
intestine was grasped in forceps and with 
drawn from the abdomen About 5 centi 
meters was finally utilized for the loop The 
peritoneum was sutured to the intestine along 
the mesenteric attachment so as not to inter 
fere with the circulation or obstruct the 
lumen of the bowel The deep fascia was 
then sutured near this peritoneal attachment 
and the skm dosed o\er the loop a sub 
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TVBLE I — RESULTS IN DOCS I AND 2 
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cuticular stitch being used Collodion dress 
ing was then applied In this way the portion 
of intestine for study was anchored beneath 
the shin and the contents were removed at 
an> desired time b> means of a large needle 
inserted through the shin into the bowel In 
the dog which was to be subjected to a partial 
gastrectomy the two incisions were placed as 
follows 

The jejunum was brought through the 
upper left incision and the ileum through the 
lower right (ITg 1) In the dog with the fu 
ture gastro enterostomy the duodenal loop 
was withdrawn through the upper right m 
cision and the ileum through the lower left 
(Fig ) In the second group of animals only 
one loop was prepared in which the upper 
jejunum was brought through a right para 
rectal incision The animals w ere giv en w ater 
for the first 24 hours and then they were 
gradually returned to the previous diets 
Each animal was kept on a standard diet 
for sev eral w eeks before it w as used for expert 
mental work 

The bacterial flora was analyzed as follows 
The skin over the artificial hernia was shaved 
and lodimzed A large bore hypodermic 
needle was plunged through the kin into the 
lumen of the bowel and the contents were 
withdrawn and put into stenle test tube 
The loops were aspirated usually one hour 


T\BLE II — RESULTS IN DOGS 3 VND 4 

1NTFSTIVAL FLORA ® f V 
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after feeding The intestinal material was 
then plated in varying dilutions up to 1 100 
000 on blood agar plates and analyzed Endo 
plates broth cultures and fresh smears were 
made simultaneously Colony counts were 
made after 48 hours incubation at a temper 
ature of 37 degrees C and the various bac 
tena were identified from the different media 
These bacterial studies were made at weekly 
intervals 

After this stationary period had been 
reached and the animals were m good general 
health the second operative procedure was 
carried out This consisted in performing a 
gastro enterostomy in one dog of each group 
and a partial gastrectomy in the other The 
technique follow ed has been described by the 
author in a previous paper The bacterial 
flora was studied after the animals had re 
covered from the operations The results of 
the normal and postoperativ e periods are 
included in T ables I and II The gastric con 
tent was analyzed during the stag s of the 
experimental work and the results arc also 
included in the tables 

DISCUSSION 

The jejunal loop showed a marked increase 
in the colony count after subtotal gastrectomy 
(Table I) whereas no similar findings were 
noted after gastro enterostomy Likewise the 
qualitative analysis of the former showed an 
entirely new flora with ficcal organisms pre 
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dominating After a considerable period of 
time this had all the characteristics of the 
contents from the ileum loop Changes were 
also seen in the ileum loop after the stomach 
operations those being most marked after the 
subtotal gastrectomy The gastric anal} scs 
demonstrated a condition of achlorhy dna as 
has been previously noted by the author (10) 
after the partial removal of the stomach in 
contradistinction to no material alteration 
after the gastro enterostomy The results ob 
tamed in dogs 0 and 4 (Tabic II) in which only 
a jejunal loop was utilized were quite similar 
to those which were obtained in the previous 
animals 

The upper intestinal flora was definitely 
changed after partial gastrectomy The ex 
planation of this is probably dependent on 
several factors The stomach after a subtotal 
gastrectomy still secretes free acid although 
in smaller amounts and food leaves the 
stomach in about half the normal time These 
two facts in addition to the ease of influx of 
alkaline pancreatic juice bile and duodenal 
secretion into the stomach with its neutrahza 
tion of the small amount of gastric secretion 
permits the bacteria laden food to pass into 
the small intestine with very little alteration 
The bacterial growth is further enhanced by 
encountering a marked alkaline medium in 
the jejunum Later the lower intestinal flora 
gradually spreads upward and finally the 
flora of the entire small intestine becomes 
practically homogeneous 

The intestinal flora after gastro enteros 
tomy did not show similar changes as here 
the bactericidal action of the stomach was 
still active and the acidity of the upper small 
intestine was only slightly reduced 


c OMCLUSIOVb 

1 The upper intestinal flora of dogs is 
markedly changed after subtotal gastrectomy 
and gradually assumes the fxcal character of 
the lower intestine 

Gastro enterostomy does not materially 
alter the bacterial flora of the intestinal tract 

3 Alteration in intestinal flora after the 
partial removal of the stomach is probably due 
partly to the loss of the bactericidal activity 
of the stomach through the establishment of 
an achlorhydria partly to the more rapid 
emptying time of the stomach and finallv 
the alkaline medium of the jejunum greatly 
predisposes to the further multiplication of 
its bacterial content 

4 A clinical deduction may be drawn in 
that although partial gastrectomy seems to 
be the best operation in certain cases of ul 
ccration of the stomach and the duodenum 
a new factor is introduced with the fxcal 
change of the upper intestinal flora The 
results of this alteration in the general bodv 
physiology will take many years to establish 
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SURGE R\ G\NFCOLOG\ AND OBSTETPICS 


VBERRAN I BLOOD VESSEI S AS \ T VC TOR IN LOWER URETFRU 
OBSTRUCTION 

Preuminarv Report 


JOSEPH \ Hi AMS A, 
FmhDf m fl IjyN V 

O bstruction of the lower ureter i>j 
aberrant \essels or bands of fibrous 
tissue has evidentl> been deemed not 
sufficiently important to warrant special con 
sideration by the surgeon as evidenced by 
the manifest paucity of literature on the 
subject In monographs and articles con 
sidering stricture of the lower ureter mam 
causative factors are assigned for this con 
dition among which infections from either 
local or peripheral foci traumatism syphilis 
cystitis cystica etc may be mentioned 
Adventitious bands and vessels as etiological 
factors apparently have not been given 
consideration 

The following study has as its basis the 
operative findings in a case of ureteral cal 
cuius obstructed by an aberrant artery and 
band of fibrous tissue at the midpelvic por 
tion of the ureter the autopsy findings in a 
case with similar obstructive pathology in a 
male cadaver together with observations 
made during a senes of dissections to deter 
mine the relation between aberrant vessels 
and the ureter and between parietal vessels 
of the pelvis and the bladder 

On August 5 IQ 3 M H a mate 44 years of 
age adm tted to the service of Doctors McCarthy 
and Bandter at the Post G aduate Hospital came 
under my care He complained of pa n in both 
loi and per stent omitmg For 3 years p lor to 
admi sion this pat ent suffered harp 1 te mittent 
pain o er the sacro iliac and kidney regions at in 
terval of s to 6 month The pa n w s colic like 
lasted 6 to S hou s d 1 as more severe in the 
eg on of the left kidnev He oided twice at night 
but there s no d urn 1 frequency Both his past 
and family histo v bo e no elation to his present 
condition 

The patient as a man of average he ght and 
veight somewhat amemic in appea ance his spect 
uggestmg the pres nee of impend ng u <em a 
Examination of fits head neck a d chest showed 
no abnormality The heart was found to be surgi 
cally competent though the sounds were dimmt hed 
in olume The k dnevs we e not palpable The 

R db f h fGt tinryS t j 
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liver was very much enlarged There vas marked 
tenderne s on deep palpation in the right and left 
urete al regions The external genitalia were norma! 
on inspection and palpation The prostate on bi 
manual ectal exami ation was normal in size 
and contour with no fixation or areas of hard ess 
or induration Sem nal vesicles were not palpable 
The pul e sho ed slight inc ease in rapid t> Tem 
perature and resp rations were normal 
The urine was alkaline in reaction jth a small 
amount of protein p esent An occasional hyali e 
cast as well as t o to th ee red and v h te blood cells 
were lound in the high power field 
The blood p cture showed erythrocytes 4 736 
000 leucocvte 3600 with a hamioglob n of 81 
per cent differential count of 100 hite cell poly 
nuclear neutrophiles 84 per cent small lymphocytes 
8 per cent large lymphocytes 8 per cent indicat ng 
moderate leucocy tosis Blood pressure and coagula 
tion time were normal Chemical e aminatio of 
the blood made on August 7 1923 as as follows 
Uric acid 8 5 mill grams per 100 cubic centimete s 
urea nitrogen 63 5 millig ams creat nine 3 5 
milligrams suga 0176 per cent per 100 cubic centi 
meters chlo ides 0475 per cent Subsequent chem 
cal blood e am nation made on September 4 
d ys before operation shov ed that no m tenal 
change had t ken place the u ea n trogen bei g 
6 9 millig ams pe 00 cubic centimeters and 
creatin e 3 1 m digram 

X. ray examination of the genito urinary tract 
sho ed that the r ght kid ey was of comp ratively 
normal out] e and dimensions the left appeared to 
be considerably enlarged a d lower than the right 
(T g 1) There was no evidence of calcul s in the 
upp r u nary tract but t o roughly tna gula 
sh dows were apparent in the lower One was in 
the lo er central right bladder regon (Fig 2) and 
the other just above the left isch al sp ne suggesti fe 
the presence of calculi in the ureters 

On August 27 10 3 cv tos opic e ami ation 
sho ed the bladder to be of normal cap c ty ith 
the presence of a moder te deg ee of cyst tis The 
left urete al orifice as normal m appearance the 
right wa surrounded bv a zone of cedema a factor 
ind eating the p esence of a calculus lodged at or 
mmediately above the intramural po tion of the 
ureter An u eteral catheter could not be adva ced 
up the ght ureter m e than a few centimeters 
Ind go ca mine ren 1 funct on test showed no dye 
f ora the left side nd only a small amount from the 
r ght side Diktat on of the ureters y as attempted 
N V k Ac d my f M d Ap 1 8 5 S 
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1 " i Roentgeno run of kilncy re ion shown cn 
la ged left kidnt> 


through the cystoscopc and following the mimpu 
lation the patient had anuria for 24 hours which 
graduallv subsided The chemical examination of 
the blood showed the urea nitrogen and creatinine 
to be 61 0 milligrams per 100 cubic centimeters 
and 3 1 milligrams per 100 cubic centimeters re 
spectivelv An X ra\ and cvstoacopic examination 
on the same day (September 4) showed no advance 
of the calculi 

The persistence of pain in this patient s left ure 
teral and kidney regions with no apparent improve 
ment in his general condition was deemed sufficient 
to warrant an operation to prevent permanent 1m 
pairment of the kidneys 

On September 6 12 days after admission i per 
formed a ureterotomy making a median suprapubic 
incision with an extraperitoneal approach m a 
manner similar to that employed in operations on 
the bladder for neoplasm or diverticulum This in 
cision was used instead of the usual oblique or ver 
tical abdominal exposure in order to give easy access 
to both ureters through a single wound The blad 
der was mobilized on its anterior aspect and freed 
on the right side dow n to the vesicopelvic fold the 
ureter was identified and a calculus found lodged 
slightly distal to the intramural portion of the ureter 
The wall of the ureter was incised longitudinallv 
and through its outer intramural portion the cal 
cuius was removed A single suture of catgut was 
inserted to close the ureteral incision loosely I'd 
lowing this the bladder was freed in a similar man 
ner on the left side and a moderate size calculus 
was palpated within the lower ureter at its midpelvic 
portion The ureter was bound down by a trans 
versely running band of fibrous tissue traversed by 
an artery approximatelv 6 to 8 centimeters above 
the ureteral orifice and was dilated above the band 
and the vessel It was impossible to force the cal 
cuius through the constriction The fibers were 



Tig I oent eno ram of lover ureteral and bladder 
region shoving calculus shadow in nght lower ureter 
which appears to be in the right lower bladder region left 
calculus hadow seen at the midpelvic portion of the 
ureter 

teased away the vessel damped m two places cut 
and ligated The ureter now freed was incised 
longitudinally and the calculus was removed The 
lumen of the lower portion of the ureter was di 
lated and the ureteral incision closed with a suture 
of plain catgut The abdominal wound was closed 
»n the usual manner a prevesical dram inserted 
and a cigarette drain from each ureteral incision 
brought out at the lower angle of the wound 
Recovery was uneventful the prevesical dram was 
removed at the end of 7 days the wound healed b\ 
first intention and the patient left the hospital 3 
days after operation fully recovered 

The finding of an aberrant vessel with a 
reinforcing band compressing the ureter at 
this site 6 to 7 centimeters above the ure 
teral orifice and causing obstruction to the 
passage of a calculus was thought to be of 
sufficient interest to warrant further investi 
gation 

Reference to the literature shows numerous 
articles on aberrant vessels of the kidney 
region and the upper ureter These vessels 
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have been con liered not onl> irom an 
anatomical standpoint but as possible lm 
portant causative factors in obstructive ure 
tcral and renal pathology Our knowledge 
along the e lines has been D reatl\ augmented 
bv the work ot Pitt Iasteau Ekehorn as 
wtll a Mavo Ruppert Eisendrath and 
others in this countrv \\ nters differ as to 
the trequenev ol the occurrence of aberrant 
vessels at this ite the average being o to 5 
per cent some even going as tar as Hell 
troem who in a verv complete article 
tates that the rend arteries show so manv 
varution with re pect to number orn,m 
and di tribution that it is almost more cun 
mon to ob erve a condition that is abnormal 
in s(,me respect than a condition that is 
normal in all re pects In 3ur own series oi 
over two hundred dissection of males 18 
per cent showed definitely atypical renal 
ve els In nene of these however could 
ob traction to the ureter or kidnev pelvi be 
demonstrated 

In rtnal sur„erv we anticipate the presence 
of aberrant e sel and if present clamp in 
two places before incising and ligating I he 
sug 0 e tion ot Ei endrath still holds good 

l l 1 V IN I Z sc hr f 1 h 


During nephrectomv or even nephrotomy 
the poles of the kidney should be carefullv 
exposed The mobilization of the kidney 
should be gradual care being taken at the 
lower and upper poles never to tear or divide 
adhe ions or strands of tibrous tissue before 
thev have been inspected and also palpated 
(lor a possible pulsation) to exclude the possi 
bilitv of a supernumerary vessel 

After arelul earch no reference has been 
found to v essels as a cause of obstruction of 
the lower ureter It the anatomv of the 
region is considered — a small pace crowded 
with mobile structures which have an elab 
orate blood supplv-— it is fait to assume that 
anomalous ve sels should be present in view 
of the fact that changes take place in these 
organs and ves els at and after birth and 
that aberrant vessel should frequentlv be 
found in the upper ureter and kidnev regions 
The follow in 0 is a brief description of the 
course of the vessels and the ureter m the 
pelvis as described in the standard anatomical 
works The external and internal iliac ar 
tenes and their companion veins — branche 
of the common iliac — normally take their 
origin in the vicinity of the sacroiliac syn 
chrondrosts on a level with the lumbosacral 
articulation 1 he external iliac passing alon 
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the brim of the pelvis to the lower border of 
Foupart s ligament where it becomes the 
femoral is not relev ant to our present stud} 
The internal iliac the hypogastric artery a 
short wide vessel approximately one and one 
half inches long descends into the pelvis 
minor and divides near the upper margin of 
the greater sacrosciatic notch into an anterior 
or visceral and posterior or parietal group 
Sabotta 1 states that the internal iliac 
divides in a very inconstant manner The 
anterior branch passes downward and for 
ward and gives off the obturator which 
passes to the obturator foramen and the 
umbilical branch The latter passes forward 
to the posterolateral aspect of the bladder 
is crossed by the ductus deferens and 
gives off the superior middle and inferior 
vesical arteries terminating in the oblit 
crated hypoga trie or later il umbilical liga 
ment The inferior vesical artery is described 
in several anatomies as an independent branch 
fiom the anterior branch of the hvpogastnc 
artery A branch to the vas (the deferential 
artery) may originate from any of the vesical 
arteries though it arises, most frequently from 
the inferior or middle Occasionally all the 
branches of the internal iliac artery arise 
without previous separation of that vessel 
into two portions (3 3 per cent) 

T he ureter in its doy, nw ard course crosses 
anteriorly to the external iliac at or near 
its origin and passes downward and inward 
along the front of the hypogastric artery It 
then turns mesially below the ductus deferens 
m the male toward the base of the bladder 
A sene of dissections of male cadav ers serv ed 
to show that these vessels show wide varia 
tions both in course and distribution Among 
the first dissections as illustrated in Tigure 3 
an aberrant artery and v ein were found which 
crossed the ureter at right angles accompany 
mg them was a band of fibers which tra 
versed the ureter 7 centimeters above the 
ureteral opening being practically a replica 
of the condition found in the patient whose 
history is cited 
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1 ig ( Schemvt c dnw r sho\ mg the \e teal brand e 
comin from the umbil cal arlt y anterior to the ureter 


Another interesting anomaly (Tig 4) was 
an atypical v essel a branch of the obturator 
artery which crossed the ureter to the ante 
nor surface of the bladder without coming 
in contact with the ureter Branches from 
the obturator artery to the bladder wall were 
found in four instances in our dissections up 
to the present time While some of these are 
small as described in the textbooks in several 
instances a large branch of the obturator was 
found which crossed to the side of the bladder 
taking the place of the inferior vesical artery 
which was absent and giving off a branch 
which extended backward looped about the 
ureter and terminated as the deferential 
artery An extreme type was observed in a 
recent dissection in which there was no 
umbilical artery on either side the vesical 
arteries — superior middle and inferior — 
being giv en off by the obturator artery of the 
corresponding side 

In another instance (Tig 5) a vein from 
the external iliac looped itself about the lower 
ureter 

The hypogastric and its branch the um 
bill cal artery vary greatly in length The 
umbilical artery has been found to show 
marked variation both as to the site of its 
junction with the bladder wall and the extent 
to which it is in relation to it At the crossing 
of the ureter and the v as the umbilical arterv 
is found to be external to these structures 
Depending on their point of origin from the 
umbilical artery the vesical branches are 
found to course either external or internal to 
the ureter Similarly the site of origin from 
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tht umbilical artcr\ determine their future 
relation hip to the ureter Thus a branch 
arising near the beginnm 0 of the umbilical 
arterv would be apt to ha\e a more intimate 
relationship to the ureter than one arising in 
the more distant portion of that \essel This 
i chematicalh illustrated in Figure 6 
Occa lonalh a branch extends backward to 
ert s the ureter postenork The origin and 
course of the hvpogastnc arterv and its 
branches in their relation to the ureter ha\e 
been faund to be important factors in deter 
mining the possibility of ureteral compres 
sion 

In two in tanccs as shown in Figure 7 the 
unobliterated part of the hvpogastnc artery 
which was less than a centimeter in length 
wa found to break into a group of vesical 
arteries radiating like the spokes of a wheel 
cro mgov er the ureter and on to the bladder 
Tach ves cl as it crossed the ureter could be 
ten to be attached to it Manx types of 
v mations as tv the origin of the \e ical ar 
tent and their brantht as well as to their 
eh tnbution wtrt found in different subjects 
and e\en in the same subject 

\nother t\pc (Iig 8) of which several 
were found slims one branch passing oxer 
the ureter extemalh while another branch 
encircles it in the opposite direction b\ pass 
ing beneath it T he e last two tapes are lllus 
trative of the potential source of obstruction 
to a fair sized calculus 


To date a summary of our dissection of 
twentv bodies shows that the hypogastric 
arterv taking its origin 10 to 1 1 5 centi 
meters above the ureteral opening divide 
into an anterior and posterior branch The 
former passes downward posteriorly to the 
ureter and divides 6 to 8 centimeters above 
the ureteral opening the so called mid 
pehic stricture area of the ureter 1 into an 
obturator and umbilical arterv From the e 
\essels as well as the parietal branches two 
tvpes of \ascular anomalies have been ob 
sen ed I he first group by pas mg from the 
pelvis to the bladder wall may be a source of 
embarras ment in operations on this viscus 
These are branches from the obturator arterv 
or vein a vein from the femoral vein and a 
branch of the posterior hypogastric artery 
passing on to the bladder wall The second 
comprises those vessels which through prox 
lmity to the course of the ureter mav inter 
fere with the passage of calculi as in the case 
reported These with or without reinforcing 
bands of librous tissue may have to be 
reckoned w ith as a causativ e element in Stric 
ture of the pek ic ureter The v e ical arteries 
taking origin from the umbilical artery have 
been seen to cross the ureter in many instances 
and hav e been found to \ ary not only as to site 
of origin but also as to course and distnbu 
tion While these vessels are often of small 
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caliber some are of large si/e and ha\c been 
palpated through the bladder wall in the 
cadav er in injected subjects 

The work thus far seems to point the wa> 
to a logical explanation of some of the ob 
structiv e lesions of the lower ureter Hunner 1 
finds that there is a frequent association of 
ureteral stricture and venous phleboliths in 
the immediate neighborhood In discussing 
the location of the stricture he finds the most 
frequent site to be within 6 centimeters of 
the bladder and the next m frequenc) at the 
bifurcation of the iliac \essels He explains 
this by the location of glands along the iliac 
vessels and emphasizes the difference between 
these sites and the areas of congenital nar 
rowings le the pelvic brim and the intra 
mural portion of the bladder Our studies I 
believe explain the fact that a calculus mav 
at times hang for a considerable period 
of time at the midpelvic portion of the ureter 

H B II J h H pk If p 9 8 5 


— an area of the ureter which is normally of 
large caliber 

SUMM \R\ 

Obstruction of the lower or pelvic portion 
of the ureter can be produced by blood ves 
sels which may be normal to the region but 
pursue an atypical course or bj adventitious 
structures foreign to the location through 
which they run 

The possibility of v essel obstruction should 
be considered and borne in mind both before 
and at the turn of operation 

Treatment is operative in a large percent 
age of cases and is based on the usual case 
historj and careful urological examination 

Importance of the subject warrants careful 
investigation and future anatomical and 
clinical research 

Tor their efficient aid in carrying out the dissections 
referred to in this presentation I am indebted to and wish 
to thank Drs Harold D Berlowitz and S E Kramer and 
for his courtesj and generous co operation in permitting 
the use of the necessary anatomical material I wish to 
thank Dr Charles Norris 
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JHE \ALUE Or LI\ER IN THE TREATMENT OF AN/EMIA 
DUE TO HEMORRHAGE 1 
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T HI bencticial effect of the ingestion of 
large amounts of h\er or an effe tive 
sub titute in the treitment of perm 
ur us an uma as ongmallj reported b> Minot 
and Murphy 4 5) has been confirmed in 
numtrou clinics Excellent results ha\ e been 
reported with regularity \n adequate well 
balanced diet containing liberal amounts of 
fresh \egetable truit anti red muscle meat 
f arm a \ atuable adjunct to the administration 
c f h\ er 

\\ hether or not such a combin ltion of food 
ub tances will al o influence iavorably the 
production of ha-moglobm and red blood cor 
pustles in the \arnu types oi secondary 
anemia which one encounters in man 1 a 
question which has 0 iven rise to much specula 
tion Because of the diver ltv of etiological 
factor which may contribute to the deyelop 
ment oi anemia it 1 ob ious that this ques 
tion can be answered only bv study in 0 cnti 
cally the effect of such a diet in a enes of 
case in which one factor alone is involved 
Whipple and his associates (11) have de 
scribed the beneficial effect of liver and of er 
tain other sub tances on the formation of h* 
moglobm in dogs made anemic b> controlled 
bleeding Hart and his collaborators (1 q) 
have demonstrated that a dose of o 5 milli 
gram ot iron ix times a week is ineffective in 
correcting a pngres ive anaemia in rats con 
fined to a diet oi tow s whole milk The} have 
how n how e\ er that an equal amount of iron 
fed as the ash vr acid extract of the ash of 
dried lettuce vi yellow corn or of beef liver is 
very patent in rt tonng the haemoglobin to 
normal The sub tances from beef liver are 
di tinctlv more valuable than either of the 
others mentnnel The e authors have sug 
gested that the mall amount of copper con 
tamed in the potent a h or extract may en 
hance the utilization of iron by the body m the 
regeneration of hamoglobin 

The object 01 the pre ent stud} has been to 
ob ene the effect of liver together with a well 


balanced diet on the blood of patients with 
in'cmia due to hemorrhage 


CLINICAL MATERIAL AND METHODS 
OF feTUDV. 

^ev enteen surgi al patients hav e been under 
observ ation Elev en of these patients received 
ibo- 40 grams of prepared beef or calves liver 
daily at least 300 grams of green vegetables 
an equal amount of fruit and about 100 
grams of red muscle meat The remamin 6 
patients received in addition large do es of 
iron in the form of Elaud s pill (o 9-1 8 grams) 
or reduced iron (4 grams) dail} As a control 
to the results obtained in these 17 cases a rec 
nrd has been made of the changes in the blood 
oi 7 essentiall} comparable patients who re 
ceived no liver or iron These patients were 
given the regular hospital diet which con 
tamed the usual amount of meat and 150 
grams of green v egetables dail} 

\fter admi sion to the hospital each patient 
remained in b d during the first 2 weeks of 
observation Dietar} treatment was not msti 
tuted until all bleeding had ceased Except in 
ca es of cmergenc} requiring immediate oper 
ativc intervention surgical treatment wasde 
ferred until after improvement had been ob 
served under the new dietar} regimen The a e 
of each patient the duration of the hemor 
rhage the diagnosis and the surgical treat 
ment are recorded in Table I 

The patients were ob erved dail} at fre 
quent intervals determinations were made of 
the hemoglobin percentage the red blood cor 
puscle count the blood volume and the icteric 
index The percentage of hemoglobin w as de 
termined in most instances b} the method of 
Sahli as modified b} Osgood and Ha kins (8) 
The red blood corpuscle counts were made on 
venous blood with standardized pipettes and 
counting chambers Determinations of the 
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r g 1 A gnphic representation of the effect of liver a well balanced diet and a tran fusion of 
blood on the haimo lobin red blood corpuscle count per cul ic millimeter total number of re U loo 1 
corpuscles and blood volume in a case of anxmia due to chrome haemorrhage (S 19273) The 
vertical heavy black line shows where the d et ry treatment was started 


blood \olumc were carried out according to 
the method suggested b> Reith Rowntrce and 
Geraght> (2) slightl) modified as pre\iousl> 
described b> Murph> Monroe and Titz (7) 
The icteric index was estimated b> the method 
previousl} suggested b> one of us (6) 

HAEMOGLOBIN \ND RED BLOOD CORPUSCLES 
Jhe figures recorded in Table II show the 
course of the hemoglobin and red blood cor 
pusclcs in the 11 patients treated with liver 
and the diet already described J he anemia 
in 10 of these cases n as the result of chronic 
hemorrhage \ar>ing in duration from 1 
month to 8 > ears I he results in four repre 
sentative cases (S 29273 S 28138 S 28107 
S 8029) maj be seen m graphic form in the 
first four figures In one case (S 818 ) the 
anxmia was due to acute haemorrhage The 

Tt I t I ml f 1 1>I **J co p 1 ( (11 ) th r od ( 
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result in this case is shown in Figure 5 
Changes in the blood \olumc and in the total 
number of red blood corpuscles which are 
typical of the entire group are recorded in 
these figures and need no further comment 
The rate and degree of rise in the red blood 
corpuscle counts are comparable to those re 
corded in pernicious anxmia under similar 
treatment (3 4 7) In some instances how 
c\ er theincrease inh emoglobin lagged shghtlv 
behind the rise in red blood corpuscles The 
color index remained below the usual normal 
lev el throughout 

I he data obtained from the six patients to 
whom iron was administered in addition to the 
diet of h\er green vegetables and fresh fruit 
are presented in Table III 

The records of the 7 control cases are sum 
manzed in Table IV These patients were 
given no special treatment and received onl> 
the customar) hospital diet I wo patients 
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P A graphs t p c tat 0 of the effect of 1 
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(S 29273 S 8138) included in this group 
however later received liter and their subse 
quent eour c is shown in Table II and in Tig 
ures 1 and 2 The anaimia in the cases pre 
sented in Tables III and IV was the result of 
chronic hamorrhage in each instance with the 
exception of cases S 290S5 and S 6S56 in 
which it was due to acute haemorrhage Both 
of these cases appear in the control group and 
should grve this group an advantage 
A comparison of the changes which occurred 
in the blood as shown in these tables is of con 
iderable interest Unfortunatel> it was un 
possible to record cases in the untreated con 
trol group which had been followed for longer 
than 2 w eeks \ glance at the columns record 
ing the hamoglobin and red blood corpuscles 
in the three tables during a weeks period 
however will reveal a striking contrast be 
tween the definite increases noted in Tables II 
and III and the \ erv light increases recorded 
in Table I\ Fourteen or 82 3 per cent of the 
17 patients \ hose figures are recorded m 
I ables II and III showed a definite increase m 
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the percentage of haemoglobin Sixteen pa 
tients or 94 1 per cent showed an increase in 
red blood corpuscles Four or 5, 1 percent of 
the 7 patients in the control group Table I\ 
showed an increase in haemoglobin and on!) 3 
or 4 8 per cent show ed an> increase in red 
blood corpuscles Eleven or 64 7 per cent of 
the patients treated with liver or liver and 
iron had an increase of 10 per cent or more in 
haemoglobin and 14 or 8 3 per cent showed 
an increase of 500 000 or more red blood cor 
puscles per cubic millimeter during the first 2 
weeks after dietary treatment was instituted 
In the same int rval of time only 3 or 4 8 P er 
cent of the control patients showed a rise of 
10 per cent in hemoglobin and only or 28 5 
per cent had an increase of 500 000 red blood 
corpuscles per cubic millimeter Although it is 
not possible to compare the groups at the end 
of one month of treatment it is of interest to 
note the sinking increase which occurred both 
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tig 4 Case S 280 9 Anaemia due to chrome haemor 
rha c T 1 e regeneration of haemoglob n was less prompt 
than the increase in red blood corpu clcs The pat ent 
rccei cd h cr and the spec al diet but no iron 



Tig 5 Case S 28 82 Anaem a due to acute h:emor 
rhage The \ atient lost 500 cubic cent meters of blood 
during the operation Regeneration of both haemoglobin 
and red blood corpuscles was verj raj id 


in percentage of hemoglobin and in red blood 
corpuscles during such a short period of time 
Those patients who were followed for 2 and 4 
months continued to show a very gratifying 
improvement with the exception of two pa 
tients (S 293 o S 29570) whose red blood cor 
puscle counts became normal at the end of 4 
months but whose percentage of hemoglobin 
remained persistently low Clinical improve 
ment was also less striking in these two cases 
The averages for each group shown at the 
bottom of the tables are quite com mcmg evi 
dence of the value of liver together with a 
well balanced diet in the treatment of this 
particular type of anaemia During the first 2 
weeks the total average increase m the per 
centage of haemoglobin and m the red blood 
corpuscle count of the patients receiving liver 
was respectively 8 6 per cent and 1000000 
cells per cubic millimeter In the group 


treated with liver and iron the haemoglobin m 
creased 13 8 per cent and the red blood cor 
puscles made a total av erage gain of 600 000 
per cubic millimeter In the untreated group 
the average increase in haemoglobin was only 
3 per cent the red blood corpuscles decreased 
100 000 per cubic millimeter At the end of 
one month the patients who receiv ed liv cr had 
gained an average of 19 2 per cent in haemo 
globin and 1 700 000 red blood corpuscles per 
cubic millimeter Those treated w ith liv er and 
iron had gained an av erage of 26 2 per cent m 
haemoglobin and 1 500 000 red blood corpus 
clcs per cubic millimeter 
The cases m the three groups are essentially 
comparable m all respects T he av erage initial 
level of the haemoglobin and red blood corpus 
cles was lower in the group treated with liver 
than in the other two groups the avenge in 
the control group was slightly higher than in 
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nmi 1 — M.MMVRV OF TIIE ESSENTIAL FACTS 
CONCERNING E \CH OF TIIE SEVENTEEN 
PlTlENTS TRE \TED WITH LIVER OR LIVER 
VND IRON 
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the other two This perhaps suggests that a 
smaller increase might be expected m the con 
trol patients than in those treated with h\er 
or with liv er and iron However the contrast 
is greater than one would expect for there was 
actually v er\ little gain m any case of the con 
trol series \\ hercas the patients treated with 
liver with or without iron had made an essen 
tiall> comparable gam m red blood corpuscles 
at the end of 2 weeks and 1 month those 
treated with liver and iron had a distinctly 
higher average gain in percentage of hxmo 
globin at the end of both periods These ob 
servations suggest that anamia resultin from 
chronic hTmorrhage mav be treated satisfac 
tonly by the administration of liver and that 
the production of hemoglobin may be has 
tened by the addition of large doses of iron 
An increase in red blood corpuscles may not be 
accompanied by a rise in haemoglobin and 
vice vers i I reatment must be instituted 
which will stimulate the regeneration of both 
elements if the best results are to be expected 

BLOOD VOLUME \ND ICTEriC INDEX 

Determinations of the blood volume were 
earned out at frequent intervals in the u pa 
tients treated with liver and serve to confirm 
the increase show n by the red blood corpuscle 
counts The change in total blood volume 
were in most instances relatively small and 
very largely proportional to the increase in 
corpuscle \ olumc I epresentative determina 
tions are hown in the accompanying figures 
Figure 1 shows data concerning an interestin 
change in blood volume which followed a 
transfusion of blood given on the twentieth 
day after the dietary regimen was started On 
the ninth day after the transfusion both the 
corpuscle volume and total blood volume were 
dehmtelv increased over that recorded just 
prior to transfusion but by the eighteenth day 
both had fallen considerablv These chan D es 
are reflected by comparable alterations in the 
percentage of haemoglobin and red blood cor 
puscle count The ultimate result however 
appears to be v ery similar to that obtained m 
the other cases 

Repeated determinations of the icteric index 
were made in 12 cases In 9 of these the read 
mg was below the average normal index 


MUPI II\ VND IOWIRS \AIUr 01 LIVI I IN rkTATMrNl Or ANEMIA 4S5 


r\BLC II— TIIE LITI-CT 01 LIVER AND V WELI BAI ANCED DIET ON THL FORMATION 01 
HEMOGLOBIN AND RED BLOOD CORPUSCLES IN ELTVEN CASES Or AN/EMLA DUE TO 
HEMORRHAGE 



There was no constant increase in the figure initial count of 3 00 000 red blood corpuscles 
as the blood approached normal In two cases per cubic millimeter 
(S 29094 and S 29085) in which the red blood 

cells and haemoglobin were only slightly re discussion 

duced the icteric index was normal In one It is probable that liver contains man> sub 
case (S 28017) the initial reading was slightl> stances valuable to the metabolic processes of 
above normal but the color of the serum fell to the body which are not contained in the liver 
below normal during a period of about 10 extract effectiv e for pernicious anaemia One 
da>s lht ana.mia in this case was largely the should not conclude that the results reported 
result of a ruptured tubal pregnancy with an here concerning liver would hold true for simi 


TABLE III— THE ErFECT Or LIVER LARGE DOSES OF IRON AND A WELL BAL ANCLD DIET ON 
1HE REGENERATION Or II/EVIOGLOBIN AND RED BLOOD CORPUSCLLS IN SIX. CASES OF 
AN/EWIA DUE TO ILEMORRIIAGE 









SURGERY G\MXOIOG\ AND OHSTETRICS 


4^6 

TABLE IV — THE RATE OF FORMATION OF 
II EMOGLOBIN ANT) RED BLOOD CORPUSCLES 
IN SEVEN UNTREATED CASES OF AN<£mI\ 
DUE TO ILEMORRHAGE 



lar cases treated with extract The value of 
li\cr extract which is effective for pernicious 
anxmia is >ct to be determined in cases of 
anamia due to chronic haemorrhage Obsen, a 
tions made b> \\ hippie on dogs rendered a me 
mic b\ controlled bleeding suggest that liver 
extract Number 343 1 (11) has a different effect 
on these animals than comparable amounts of 
whole liver His observations suggest that a 
small amount of whole liver given with the 
extract is more effective in enhancing blood 
regeneration than equivalent amounts of the 
extract alone 

SUMMARY AND CONCLUSION 
Observations are recorded showing the rate 
of formation of haemoglobin and red blood 
corpuscles in a senes of 24 cases of an'emia due 
to loss of blood Haemorrhage in all except 
three cases was of a chronic nature 
Seventeen patients were treated with large 
amounts of beef or calv es liv er together with a 
diet containing green vegetables fruit and 
red muscle meat Six of these patients re 
ceived in addition large doses of iron Seven 
control patients received neither iron nor a spe 
cial diet These seven patients showed very 
little change in the concentration of either 
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haemoglobin or red blood corpuscles durin^, a 
period of 2 weeks The 17 patients treated 
with liver or liver and iron showed a definite 
increase in both haemoglobin and red blood 
corpuscles in all except three cases The pa 
tients treated with liver and iron had a greater 
increase m haemoglobin than did those treated 
with liver Those patients receiving Jner who 
were followed from 1 to 4 months continued to 
show improvement comparable to that ob 
served during the first 2 weeks with the ex 
ception of two patients whose percentage of 
haemoglobin remained persistently low 
Trom these observations it appears justifi 
able to conclude that liv er together with such 
a dietary regimen as that described stimu 
lates the formation of haemoglobin and red 
blood corpuscles in patients with anaemia due 
to chronic haemorrhage The formation of 
haemoglobin is still further increased by the 
addition of large amounts of iron to this diet 
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CLINICAL SURGERY 


FROM THE SURGICAL CLINIC 01 PROTESSOR R LLRICIIE STRASBOURG 


TECHNIQUE OT LETT EPINEPHRECTOMY 

I STULZ M D vnd I STRlCKfR M D Strasbourg France 


S URGERY of the thyroid gland which was 
the starting point of endocrinological sur 
ger> which 50 years ago boasted no fixed 
rules and which was considered highly dangerous 
has rapidly added to our knowledge of thyroid 
diseases We may therefore assume that the 
surgerv of the adrenal system may also elucidate 
pathological problems of the first importance that 
are yet but little known 
The fact that the adrenals are not easily 
accessible should not be at the present state of 
surgical development a stumbling block to the 
surgeon That there are two adrenals is most ad 
vantageous for although excision of one gland 
results in a marked reduction of adrenal tissue 
it does not endanger life 
Besides extirpation of an adrenal for new 
growth several surgeons have undertaken epi 
nephrectomies m order to cure epilepsy Delbet 
following an idea of Vaquez did the operation in 
order to influence arterial hypertension Von 
Oppel was the first to propose epinephrectomy in 
cases of spontaneous gangrene of the extremities 
Since 1925 Professor Lenche (34) has studied 
the influence of left epinephrectomy in thrombo 
angiitis obliterans (Buerger s disease) and in 
different vascular syndromes (Raynaud s disease 
permanent cyanosis) 

We believe that the time has come to publish 
the particulars of the technique applied in Pro 
fessor Lenche s clime and will therefore endeavor 
to give a resume of the technique employed in 
the 13 operations witnessed by us and of the 
detailed anatomical studies on 4 amphitheater 
subjects 

Ihe left adrenal is more easily extirpated than 
the right one since the latter is situated m 1m 
mediate proximity to the v ena cav a and is ov er 
hung by the liver There are several ways by 
which to reach the left adrenal Some authors 
for instance Bruenmg and von Oppel have ad 
vised the transpentoneal route but this technique 
has all the drawbacks of any laparotomy on deep 


organs Furthermore it would not be very 
logical to follow this route in an operation on a 
gland which is not enlarged and which therefore 
does not protrude into the peritoneal cavity 1 he 
transpentoneal method should be followed onlv 
in cases of v oluminous tumors of the adrenals 
We must further keep in mind that the usual 
incisions for renal approach are of little or no use 
since they do not sufficiently expose the upper 
part of the kidney and the adrenal On the 
other hand approach to the gland through the 
back is not to be thought of since such an ap 
proach would involve the risk of penetrating the 
pleural cavity logically the adrenal must be 
approached through a lateral extrapentoneal in 
cision which must be higher up than that used 
for renal operations and yet sufficiently low to 
avoid the pleural risk 

TECHNIQUE OF OPERVTION 
The patient is anesthetized and placed as for a 
left nephrectomy on a lumbar support of the 
Pillettype which can be raised at will The right 
leg is kept flexed the left stretched the plane sup 
porting the lower limbs is inclined so that the 
costo iliac space is widened as much as possible 
The surgeon stands behind the patient his 
first assistant stands opposite him and on his left 
that is to say toward the patients feet the 
second assistant stands opposite the operator and 
on his right but nearer the patient s head 
A lateral incision is used The incision is from 
12 to 15 centimeters (exceptionally 20 cent! 
meters) long (Fig 1) commences one or two 
fingers width from the outer border of the left 
rectus abdominis slightly above or at the level of 
the umbilicus runs toward the upper margin 
of the twelfth rib strikes it under an acute angle 
crosses the rib and ends near the external bor 
der of the erector spins muscles The incision 
therefore divides the subcutaneous cellular tissue 
and the muscular masses of the obhquus ex 
ternus obhquus internus and latissimus dorsi 
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l he twelfth rib is resected for a length of from 
5 to 8 centimeters The lower part of the serratus 
posterior inferior and the fascia of the trans\ ersus 
ibdomini are incised In the anterior half of the 
inci ion there appears the subpentoneal fat in 
the posterior half of the incision there appears the 
hidne\ pocket (rig 2) The whole mass is then 
separated from the posterior muscular layer 
The right hand is then introduced into the 
wound and gropes for the kidnev which is reached 
by its lateral border and anterior surface When 
the kidney has been identified the fatty capsule 
1 opened by an incision of the fascia of Zucker 
kandl near the inner border of the upper pole of 
the kidnev and is then freed from the perirenal 
fat With a big retractor the kidney is pushed 
downward and forward in the direction of the 
pubis so as to facilitate the exposure of the 
subphrente space 1 his manipulation at the 
same time cfni^s down the adrenal which is stiff 
wrapped in its fat by means of the vascular 
pedicles that branch from the renal vessels 
The gland is then starched for in the epirenal 
fat and its bast which faces downward back 
ward and >ut ward 1 usually discovered first 
(Fi„ 3) The adrenal tissue 1 recognized by its 
vellow tint and is easily differentiated from fat 
Care must be taken not to put a clamp or ev en a 
sponge holdm 0 forceps on this most friable 
glandular tissue Instead the gland should be 
freed by blunt dissection with a dissector After 
the dissection has been carried out for a certain 
length of time the greater part of the base of 
a segment of the anterior surface of the organ are 
seen Its upper margin where the upper vascular 


pedicle (from the artena phremca inferior) 
reaches the gland is also noted Two h ature 
are then carried around this pedicle and tied Th e 
pedicle is divided between the ligatures The 
part of the ligature nearest the gland is kept Ion 
and traction on it permits the progressive freein 
of the posterior surface the anterior surface and 
the inner border of the organ from which 
numerous nerve threads run toward the left 
ganglion scmilunare These fine nerves are often 
cut or torn during the freeing of the inner 
border 

In order to obtain a good view during the 
freeing of the anterior surface and the inner 
border of the gland one must displace the re 
tractor which until now has been kept on the 
upper pole of the kidnev its posterior face pullin 
the organ toward the pubis The retractor is next 
put on the upper pole and the anterior part %o 
as to pull the organ downward and backward 
During the first step of the operation the kidne\ 
pivots on its longitudinal axis and thus shows it 
external border Now it is pushed strai ht 
downward toward the anterior superior iliac 
spine Thismampulation combined with sli ht 
traction on the ligature allows the operator to see 
the anterior surface of the adrenal After the fat 
has been bluntly dissected away from this face 
the v ena suprarenalis is seen entering the gland 
and its hilus situated on the anterior face near 
the inner border (Figs 4 and 5) The vein is cut 
between two ligatures The artena capsularis in 
fenor runs parallel to the vein and can be secured 
by the same ligature 

Since the gland is now almost totally free it is 
pulled toward the operator by the lone ligature a 
needle is run through its lower ind inner part and 
a massive ligature tied The gland 1 sectioned 
above this ligature the knife being directed 
toward the kidney A part of glandular tissue is 
left behind because of the possibihfj that then ht 
adrenal mav be absent or difficult deficient (Ft 
6) The total weight of the adrenal is about 4 
grams hence there is left from / to 1 gram of 
glandular tissue 

After a thorough revision of the wound and 
accurate control of hxmostasis the wound is 
closed by sutures as a rule without drainage The 
closure is completed in four layers the first of 
which closes the incision of Zuckerkandl s fascia 
The dislo a ted kidney regains its normal position 
without any special measure of fixation Then 
follows the suture of muscles which is done in 
two layers the lumbar support having been 
first taken away The skin is sutured in the usual 
manner 
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DIFFICULTIES ENCOUNTERED 

The technique described cannot always be 
followed in ever} particular In most cases it is 
possible to remove the adrenal in one intact piece 
butsometimes especially in very obese patients the 
depth of the wound and the friability of the gland 
make fragmentation necessary The adrenal does 
not always have a fixed position with relation to 
the kidney and the neighboring organs so one 
must not expect to find it at once As a rule its 
position is adrenal but we must bear m mind that 
it does not always closely follow the kidney when 
this organ is pulled downward If strong ad 
hesions are present it may be found very high up 
under the cupola of the diaphragm and its 
upper margin may be so far from the incision as 
to make freeing difficult In other cases the 
adrenal may be found stretched along the 
posterior surface of the kidney in the immediate 
neighborhood of the aorta This position may be 
an indication for the liberation of the anterior face 
first 

As to the vascular pedicles it is not always 
possible to see all of them or to secure them in 
diudually It mu t be kept in mind that they 
often are quite thin and reach the gland after 
having ramified The pedicle that can be ligated 
in most cases is the hilar one which is the most 
v olummous If the v ein lies too deep down to be 
ligated there is no harm m leaving it as the 
venous hemorrhage usually stops of its own 
accord 

\\ hen the adrenal is found m a low position it 
may be necessary to leave the hilar part in its 
place and to insure hemostasis beneath it by 



encircling it with catgut Section is done above 
the ligature 

While seeking for the ghnd one may observe 
a layer of brownish fat of a shade very much 
like that of the adrenal This color has no patho 
logical significance the fat being histologically 
constituted of ver\ small and quite sound fat 
cells 

In the first stages of the operation it may 
sometimes be difficult to identify the upper pole 
of the kidney especially in cases of ptosis In this 
eventuality the spleen takes the kidne\ s place 
and can be seen through the pellucid peritoneum 
Care must be taken not to mistake the spleen for 
the kidney and incise the peritoneum so as to 
search lower down and behind It is not likely 
that the cauda pancreatis will be mistaken for the 
adrenal since the pancreas has a gray ish color and 
is much harder than the adrenal 
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t c; t h 1 f ncis o 

I he twelfth rib is resected for a length of from 
3 to 8 centimeters The lower part of the serratus 
po terior inferior and the fascia of the transversus 
ibdomini are incised In the anterior half of the 
incision there appears the subpentoneal fat in 
the posterior half of the incision there appears the 
kidnev pocket (Fig 2) The whole mas is then 
separated from the posterior muscular layer 

The right hand is then introduced into the 
vound and gropes for the kidney which 1 reached 
by its lateral border and anterior surface When 
the kidney has been identified the fatt> capsule 
is opened by an inci ion of the fascia of Zucker 
kandl near the inner border of the upper pole of 
the kidney and is then freed from the perirenal 
fat With a big retractor the kidney is pushed 
downward and forward in the direction of the 
pubis so as to facilitate the exposure of the 
subphrenic pace Ihis manipulation at the 
same time drags down the adrenal which is still 
wrapped in its fat by means of the ascular 
pedicles that branch from the renal \essels 

The gland is then searched for in the epirenal 
fat and its base which faces downward back 
w ird and outward is usually discovered first 
(Ei e d) The adrenal tissue is reco 0 mzed by its 
\ ellow tint and is easily differentiated from fat 
Care must be taken not to put a clamp or even a 
spon e holding forcep on this most friable 
glandular tissue Instead the gland should be 
freed bv blunt dissection with a dissector After 
the dissection has been carried out for a certain 
length of time the greater part of the base of 
a segment of the anterior surface of the organ are 
seen Its upper margin where the upper vascular 


pedicle (from the artena phremca inferior) 
reaches the gland is also noted Two h atures 
are then carried around this pedicle and tied The 
pedicle is divided between the ligatures The 
part of the ligature nearest the gland is kept Ion 
and traction on it permits the pro ressne freein 
of the posterior surface the anterior surface and 
the inner border of the or an Jrom which 
numerous nerve threads run toward the 1 ft 
gan lion semilunare These fine nerves are often 
cut or torn during the freeing of the inner 
border 

In order to obtain a good view during the 
freem b of the anterior surface and the inner 
border of the gland one must displace the re 
tractor which until now has been kept on the 
upper pole of the kidney its posterior face pullin 
the organ tow ard the pubis The retractor is next 
put on the upper pole and the anterior part so 
as to pull the organ downward and backward 
During the first step of the operation the kidnev 
pivots on its longitudinal axis and thus shows its 
external border Now it is pushed strai ht 
downward toward the anterior superior iliac 
spine Thismampulation combined with slight 
traction on the ligature allows the operator to see 
the anterior surface of the adrenal After the fat 
has been bluntlv dis ected away from thi face 
the vena suprarenalis is seen entering the gland 
and its hilus situated on the anterior face near 
the inner border (Fi s 4 and 5) The vein is cut 
between two li atures The arteria capsulan in 
ferior runs parallel to the vein and can be secured 
by the same li ature 

Since the gland is now almost totally free it is 
pulled toward the operator b> the long ligature a 
needle is run through its lower and inner part and 
a massive ligature tied The gland is sectioned 
above thi ligature the knife bein directed 
toward the kidney A part of glandular tissue is 
left behind because of the possibility that the n ht 
adrenal may be ab ent or difficult deficient (Fi 
6 ) The total vvei 0 ht of the adrenal is about 4 
grams hence there is left from to 1 gram of 
glandular tissue 

After a thorou 0 h revision of the wound and 
accurate control of haemostasis the wound is 
clo ed by sutures as a rule without drainage The 
closure is completed in four layers the first ol 
which closes the incision of Zuckerkandl s fascia 
The dislocated kidney regains its normal position 
without any special measure of fixation Then 
follows the suture of muscles which is done m 
two layers the lumbar support havin been 
first taken away The skin 1 sutured in the usua 
manner 
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DIFFICULTIES ENCOUNTERED 

The technique described cannot always be 
followed in ever} particular In most cases it is 
possible to remove the adrenal m one intact piece 
but sometimes especially inver j obese patients the 
depth of the wound and the friability of the gland 
make fragmentation necessary The adrenal does 
not always have a fixed position with relation to 
the kidney and the neighboring organs so one 
must not expect to find it at once As a rule its 
position is adrenal but we must bear in mind that 
it does not always closely follow the kidney when 
this organ is pulled downward If strong ad 
hesions are present it may be found very high up 
under the cupola of the diaphragm and its 
upper margin may be so far from the incision as 
to make freeing difficult In other cases the 
adrenal may be found stretched along the 
posterior surface of the kidney in the immediate 
neighborhood of the aorta This position may be 
an indication for the liberation of the anterior face 
first 

As to the vascular pedicles it is not ahvavs 
possible to see all of them or to secure them in 
dividually It mu t be kept in mind that they 
often are quite thin and reach the gland after 
ha\ mg ramified The pedicle that can be ligated 
in most cases is the hilar one which is the most 
voluminous If the vein lies too deep down to be 
ligated there is no harm in leaving it as the 
venous hemorrhage usually stops of its own 
accord 

When the adrenal is found in a low position it 
may be necessary to leave the hilar part in its 
place and to insure hemostasis beneath it bv 
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In i opcnli ins which have been performed the 
1 leuri has ncv er been injured Onh once during 
periti n on a cada\er did this mishap occur 
bteau e the incisun was made much too hi e h and 
t fir po tenor -between the eleventh and 
twelfth rib The j entoneum was opened once 
1 ut \ ith< ut am serious re ult This accident 
1 es n t occur when care is taken to split the 
latlv et] sulc oi the kidney far behind 

1 he larger ve scls hav e never been touched but 
one must beware of the aorta and especially the 
renal artery Blunt dl section will prevent an> 
accident 

rosTOPrR vnv e c vre 

\s a rule the postoperative cour e is normal 
I he | iti nts are practically apv retie 1he> never 
suffer from shock and recovery is rapid In 5 
[cr cent of the cases we were obliged to leave a 
j,aure w ick in place but w ere able to remov e it on 
the I fth dav During the first dajs follow m" the 
peration there mav be some slight meteon m 
which is ea il\ relieved l v hvpophy eal extracts 



r 6 Aft p at n th f pole f the ad 1 
m s pi e 

Patients ma> get up about 12 or 15 dajs after the 
operation 

One of our patients developed a hypothermia 
which lasted about 12 dajs (rectal temperature 
was about 36 degrees C) in another patient a 
slight pleural reaction with sterile exudate «as 
noted but this disappeared after puncture In a 
third case polyuria lasted for 3 weeks and the 
patient passed from 2100 to 250a cubic cent! 
meters of urine daily 

The operation mav m truth be considered a 
not very dangerous Twelve of our patients re 
covered without ha\in e shown a serious com 
plication One patient died on the third daj as a 
result of a postoperative thrombosis of the aorta 
the result of an advanced atheromatosis of the 
aorta abdominalis and the iliac vessel 
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TROU A SURGICAI UNIT 0 / TIIE MELBOURNE HOSPITAL 

OPERATION FOR THE CURE Of OBLIQUE INGUINAL HERNIA 


\I\N NTWION MS (Mru) TRCS (Eng) r \ 
r r cs (r%c) res \ 

F OR nearly 30 years R Hamilton Russell 
has reiterated that oblique inguinal hernia 
is due solely to the partial or complete fail 
ure of obliteration of the processus \ aginalis testis 
but it is onlv recently that his \ie\\s ha\c begun 
to receive the recognition that thev merit More 
over there are some surgeons who accept his 
theory but do not put it into practice in the oper 
ating theater 

Russell s theory ma\ be summed up as follows 
No pre formed sac no oblique inguinal hernia 
He has shown that mankind is divided into three 
groups (a) those in whom the processus \ aginalis 
is completely obliterated and who are therefore 
immune from oblique inguinal hernia (b) those m 
whom there is partial or complete failure of ob 
literation of the processus and who are therefore 
potential cases of oblique inguinal hernia and (c) 
those who actually suffer from oblique inguinal 
hernia 

It logicallv follows that the effective surgical 
treatment of oblique inguinal hernia depends upon 
the complete removal of the sac with as little 
interference as possible with the muscular struc 
lures of the region The majority of surgeons still 
resort to more or less elaborate methods of sutur 
ing the inguinal region but such methods are 
based on the erroneous assumption that oblique 
inguinal hernia is due to muscular weakness It 
is true that muscular weakness is the cause of a 
direct inguinal hernia but it plavs no part m the 
production of the oblique variety In the opera 
tion for oblique hernia these suturing methods 
are positively harmful because thev weaken the 
abdominal wall in the inguinal region b\ convert 
ing muscle into non contractile fibrous tissue and 
so predispose to the later development of a di 
red hernia We have seen several such cases in 
the last few years In the living subject the 
arched lower hbers of the internal oblique and 
transversahs muscles act as a sphincter during 
effort they contract so that the gap seen in the 
cadaver between them and Poupart s ligament is 
obliterated It seems to us illogical to interfere 
with this mechanism by the introduction of su 
tures 

If the sac be incompletely removed recurrence 
of the hernia is probable and the patient is dis 
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charged from hospital as a potential hernia case 
Such a recurrence does not mean that muscular 
weakness is present and can be permanently cured 
by a second operation for complete removal of the 
sac Failure to remov e the sac completely is most 
likelv when an interstitial process of the sac is 
present Knowledge of the \ anous abnormalities 
of the processus vaginalis which have been well 
described by Hamilton Russell (2) will prevent 
the surgeon from making this mistake In cases m 
which there is a very large hernia of long duration 
the musculature of the inguinal region is so weak 
ened that it is necessary to repair it bv some plas 
tic operation such as that elaborated by Galhe 
(1) The confidence engendered by the successful 
results of complete sac removal alone has made it 
rare for us to resort to such methods in oblique 
inguinal hernia 

The operation we perform is based on the meth 
od first described by Hamilton Russell (3) R 1S 
best performed under local anaesthesia The skin 
incision is made parallel to and 1 inch above 



Fit, 1 I me of skin incision 
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Foupart s ligament with its center o\er the inter 
nal ring (Fi i) It is unnecessar\ to cam thi 
inci ion into the fattv tissue o\ erh m c the external 
ring for the skin can easilv be retracted inwards 
so as to expose the rin An incision 1 then made 
in the external oblique aponeurosis m the Ime of 
its fibers without oj ening the external im* thus 
leaving the intercrural fibers abo\e this aperture 
intact (Fi 2) A small incision is then made 
between the upper fibers of the cremaster and 
through the underl\in 0 fascia The sac is thus 


3 Exp e f d d 
t a d u d Iv f 

4 S p t f f mthec 

5 S pa t n f dh 


n fth 
Lofth 


Fg 6 S p d f 
F 7 T t t 
FgS St f p 

r 9 s t ft 


\plo t 
ru h 

1 bl 1 


exposed and 1 readih recognized King upon the 
cord (Fig 3) The cord is then delivered throu h 
the small opening and the sac separated from it bv 
blunt and sharp di section up to the level of the 
internal ring (Fig 4) Since the secret of success 
of the operation lies in the complete removal of 
the sac great care is necessarv in defining its neck 
While the sac is held firmlv bv forceps the vas is 
separated from it on its inferior aspect until the 
external iliac arterv is ea lly felt Then fa cial 
adhesions are separated above and to the outer 
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side of the internal ring by sweeping a gauze 
covered finger under the arched lower border of 
the internal oblique (Fig 5) The sac is then 
turned outward and the separation continued on 
the inner aspect of the internal ring until a small 
pad of fat indicating the proximity of the urinary 
bladder is exposed 

We attach considerable importance to the next 
step which consists in twisting the sac and at the 
same time pulling it forcibly upward in such a 
w i> that the peritoneum surrounding the internal 
ring is drawn into the twist Tor this reason the 
sac has been previously opened (Fig 6) so as to 
make sure that no mscus is adherent in the region 
of the neck Traction is maintained on the twisted 
sac while crushing forceps are applied at its base 
The latter is then transfixed and ligated with No 
1 chromic gut in the groove formed by the forceps 
(rig 7) The sac is cut across distal to the ligature 
and the stump then retracts about 2 inches above 
the normal position of the internal ring 

Difficulty in identifying the sac may be expen 
enced when the processus is open throughout 
(hernia into the tunica vaginalis total funicular 
hernia Russell 2) The following has been found 
to be an easy rapid and sure method of over 
coming this embarrassment lift the cord up so 
that it lies across the palmar surface of the left 
index finger separate the vas and the vessels from 


the remainder of the cord and transfer them to 
the dorsal aspect of the finger Lying upon the 
palmar surface of the finger will be the remain 
der in which the processus vaginalis must be 
located Clamp this remainder m a pressure 
forceps and cut it across distal to the forceps The 
forceps will now be grasping the upper portion of 
the divided processus its open mouth will be seen 
and it must be treated as the sac 1 e by stripping 
up to the internal ring by torsion crushing liga 
tion and removal The lower portion of the 
processus leading to the tunica vaginalis testis 
should be disregarded in these cases 
The small opening in the cremaster is closed bv 
a suture (F ig 8) Three mattress sutures are then 
inserted in the incision in the external oblique 
aponeurosis (I ig 9) and the skm wound is closed 
The skin sutures are removed in 7 days and the 
patient is allowed to get out of bed in a fortnight 
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S INCE the introduction of improved methods 
of dilatation from above in cases of cardio 
spasm it has seldom been necessary to 
dilate from below In approximately /oo ca es 
of cardiospasm at The Mavo Clinic dilatation 
has been carried out readily and satisfactorily 
from above In three cases the dilatation was 
If ne from below one case in 1905 and two cases 
(those reported here) recently within a few 
months of each other 

Cardiospasm has been defined as spasm of the 
musculature of the cardia or epicardia sufficient 
to cause either partial or complete obstruction to 
the passage of food from the oesophagus into the 
stomach It ranks next to carcinoma as the 
most common le ion found m the oesophagus 
Purton first reported a case in 18 i and Zenker 
and \on Ziemssen reviewed 17 cases from the 
literature up to 18/8 Since that time due to 
improved methods of examining the oesophagus 
a great many more cases have been observed 
The etiology of the condition is not clear since 
constant factors have not been found in any 
group of cases Broadly speaking there are two 
groups (1) in which there is a sense of obstruc 
tion to the passage of food into the stomach 
without roentgen ray evidence of obstruction 
such patients are likely to show psychoneurotic 
tendenues and (2) in \ hich there is definite 
obstruction to the barium meal although the 
s\mptoms may be as mild as in the first group 
psv choneurotic tendencies are practically never 
manifested 

Plummer classified the disea e into three stages 
(1) cardiospasm without regurgitation of food 
( ) cardiospasm with immediate regurgitation of 
food and (3) cardio pasm and dilatation of the 
oesopha Q us with sub equent retention of food m 
the dilated part and its regurgitation at irregular 
intervals Dysphagia for both solids and liquids 
is the most common symptom in contradistmc 
tion to bem n or malignant strictures Nocturnal 
regurgitation epigastric pain which may ante 
date the onset of dysphagia respiratory symp 
toms and hiccou e h are often present 
\ inson and Plummer (19 1) stated that it is 
possible to make a dia nosis of cardiospasm at 
any age if dy sphagia has existed for from 5 to 6 

bmitt d f p bl 


years without increase of symptoms if the pa 
tient is having as much difficulty with liquids 
as with solids without a history of previous trauma 
to the oesophagus and if roentgeno rams reveal 
a smooth cigar tip type of obstruction at the 
cardia with or without dilatation of the ecsoph 
agus If also a No 45 French olive can be 
passed into the stomach guided by a previously 
swallowed silk thread without more than sh ht 
resistance at the cardia the diagnosis can be 
made practically with certainty 

The only effectual treatment of cardiospasm 
consists in forcible dilatation of the cardia In 
the earlier day s such ineffectual measures as the 
general care of the patient bromides a non 
irritating diet the passage of sounds and as a 
last resort gastrostomy were tried Russel 
(1808) was the fir t to report a large enough 
series of cases to show the value of dilatation of 
the cardia with a silk covered balloon Four of 
the seven patients treated in this manner were 
cured one was greatly improved one was not 
improved and one was not treated Ion enou h 
to be benefited Russel mentioned that he had 
seen Loretta of Bolo 0 na stretch the cardia from 
below in cases of cardiospasm and su gested 
that this might be tried when dilatation from 
above failed 

Dilatation by the hy drostatic dilator has been 
used in practically all cases at the clinic with 
good results Dunham (1903) presented a method 
of dilating cicatricial stenosis of the aesopha us 
by having the patient swallow a silk thread 
v hich is brought out through a gastrostomy 
opening Mixter (1909) simplified the technique 
by having the patient swallow enough thread so 
that it would pass through the stomach into the 
intestine and permit of its being drawn taut when 
dilatation was attempted Plummer (1910) 
mentioned the importance of the silk thread w 
oesophageal work The hydrostatic dilator 1 
guided over a previously swallowed silk thread 
The amount of pressure used depends on the 
degree of dilatation of the cesophagus If only 
slight dilatation is to be carried out 20 feet 01 
water pressure is used whereas with more exten 
sive dilatation pressure to 24 feet of water is 
reasonably safe The pain the patitnt expe 
Uo A gu 7 9 s 
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ncnces may be a guide as to the hmits of safety 
but it is not infallible One treatment by this 
method is effectual in 75 per cent of cases In 
the remaining 5 per cent there is likely to be a 
return of trouble w ithm a > ear and relief is ob 
tamed by further dilatation 

Mikulicz (1904) reported 4 cases 2 of more 
than one and a half years duration and 2 of about 
9 months duration (after operation) in which he 
had dilated the cardia from below with good 
results Mikulicz idea in treatment by manual 
dilatation of the cardia was to produce an effect 
similar to that ^cen when an> sphincter is 
stretched to the point of paralysis Mikulicz 
introduced long curved forceps the blades co\ 
ered with rubber through the gastrostomy open 
ing The forceps were worked into the cardia 
and gradually opened until the maximal distance 
between the blades reached from 6 to 7 centi 
meters 

Erdmann (1906) reported a case in which he had 
dilated from below with excellent results He 
made an incision along the long axis of the stom 
ach large enough to introduce his hand but he 
was unable to locate the cardia A bougie was 
then introduced from above through the cardia 
with the index finger following the bougie to the 
cardia A second and finally a third finger was 


introduced stretching the cardia from 4 to 6 
centimeters A vear after the operation the pa 
tient had gained 35 pounds in weight 

REPORT OF CASES 

Case i \ man aged 60 years came to The Mayo Clin c 
January 19 1923 complaining of dysphagia of 38 years 
duration He dated the onset of t oublc to drinking some 
cold lemonade which caused a tight substernal sensation 
and was relieved by regurg tation of the lemonade Since 
then cold liquids or solids had always seemed to lodge 
under the lo er end of the sternum At times he was 
able to force food do \m by taking a large amount of fluid 
The trouble had pc s ted to a g eater or less degree since 
the onset He coughed and be ame quite blue with 
attacks of marked dy sphagia and frequently regurgitated 
la ge amounts of muc s He regurg tated food at n ght 
lhe patient weighed 145 pounds a loss of 15 pounds 
compared to h \ ei ht at the onset of the trouble V 
roentgenogram of the oesophagus sho ed cardiospasm 
with tremendous dilatat on of the oesophagus 
Several attempts we e made to dlate the card a with 
the hydrostatic dilato but the lower end of the oesophagus 
vus so angulated that it was impossible to introduce the 
instrument into the cardia even v th the guiding thread 
It was then decided to dilate the cardia manually from an 
approach through the stomach 

\ugust 10 1927 exploration was carried out a d gas 
trotomy perfo med Folios ing the thread one fnger and 
then t \ o v ere nt oduced into the cardia thus dilating the 
oesophageal opening considerably The patient was re 
Iievcil of dysph g a and fluoroscop c e amtnation shos d 
v e y si ght I ggmg of the barium meal at the cardia \flcr 
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SUMMARY 

ith present day method of treatment man 
ual dilatation of the cardia through the stomach 
is seldom neecssar) but when used has proud 
successful 

Failure to dilate the oesophagus from above 
was due to marked angulation of the lower por 
tion of the organ Most cases of marked angula 
tion however have been readily treated with the 
hydrostatic dilator and symptoms have been re 
heved without any attempt at dilatation from 
below 


th th d 
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The silk thread is just as valuable a guide to 
manual dilatation from below as it is to dilata 
tion from above by means of the hydrostatic 
dilator 

In one case m which there was recurrence of 
symptoms following manual dilatation from 
below the contour of the oesophagus had been 
altered sufficiently to permit hydrostatic dilata 
tion from above 
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i vision or THr th\roid isthmus tor reliet or pressurl 
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^TNh\ ROIDITIS is a condition which cer 
I tainlv not mfrequenth terminates in mvx 
tJema Therefore it is obvious that the 
run \al of thvroid tissue in such cases is not to 
I e le ired since the th\ roid tissue that is still 
present 1 alreadv infiltrated and limited in its 
capacity to pnduie thyroid excretion Jveyer 
theless there are circumstances under which 
tin r nditis tan and does produce sy mptoms which 
mav I e relieved b\ a surgical procedure 

Ihvr lditis vith its round cell infiltration its 
st nc like consistent and its later scar con 
trutien xtasionallv produces constriction about 
the trachea suflitient in degree to occasion con 
i lerabit discomfort In considering how this 
c nstnctnn takes place one must realize that 
the thyroid gland urrounds the trachea and is 
intimatel) adherent to it for at least two thirds 
of its circumference (Tig i) 

\s the result of infiltration and contraction 
man\ patients with thyroiditis complain of a 
marked sense of constriction in the throat with 
the advancing contraction of the organizing in 
filtration within the gland In such cases also 
I ecause of the stone like hardness of the th\ roid 
gland a suspicion of malignance arises and the 
necessity of removing a portion of the gland for 
{ athological examination and at the same time 
fc r relief of the constriction occasional must be 
c m idered In the presence either of carcinoma 
or thv roiditis the removal of the isthmus of the 
tin roid as shown in the illustrations (Fig 2) 
accomplishes the results to be desired — the 
removal of the specimen and the relief of the 
constriction 

Little need be added to what mav be seen in 
the illustrations except to urge that the entire 
isthmus be removed not onh that portion over 
the front of the trachea but that extending down 
ward tov ard the ide f the trachea so that the 
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entire front third of the trachea is bared and un 
covered and so that sufficient thyroid tissue has 
been removed that the remaining lateral lobes are 
separately perched on either side of the trachea 
(Fig ) and so widely separated that thev 
cannot bridge across the trachea become united 
and again produce constriction The removal of 
the isthmus should extend well back into the 
bod\ of the lateral lobes (Fig 1) so that a small 
wedge is removed from the body of the gland 
This makes it possible to bring the cut surfaces 
of the lateral lobes together (Fig 3) thus con 
trolling oozing and at the same time limiting the 
bridge of scar tissue in front of the trachea 
The operation mav be earned out through a 
short skin incision There is very little bleeding 
to control since the infiltration and contraction 
which accompany the thyroiditis markedly di 
minish the vascularity of the gland 
It may rightly be said that removal of the 
isthmus of the thvroid will frequently fail to in 
elude other portions of the gland in which car 
cinoma is suspected but when such is the case 
sections may readilv be removed from any por 
tion of the gland desired Carcinoma of the 
thyroid gland when it has invaded the paren 
chy ma of the thyroid gland itself is benefited but 
little by surgery It is desirable however in 
many instances to ascertain whether the mdura 
tion of the thy roid is due to carcinomatous in 
filtration or to the induration associated with the 
infiltration of thyroiditis since even that car 
cinoma of the thy roid which 1 hopeles from the 
point of view of surgical cure mav be greatly 
benefited by X ray treatment and likewise 
since th\ roiditis markedly dimim hes the secrc 
tory activity of the thvroid it becomes extremclv 
important that X rav therapy should not be ap- 
plied m thy roiditi lest it lessen further a thyroid 
secretion already tending toward inadequacy 
There are certain features which are of as 1st 
ance in endeavoring clinically to distm uish 
thy roiditis from carcinoma of the thy roid Rarely 
may tenderness be elicited bv pressure over the 
thy roid gland w hich is the site of carcinomatous 
infiltration while tenderness of some degree 
(usually slight) is rarely absent on pressure over 
the thyroid which is indurated as the result of 
thy roiditis Carcinoma originating as it does so 
frequently from previously existing benign ade 
nomata quite commonlv involves only one lobe 
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I ig 4 D awing indicating the relicE f om pressure 
1 ich ma> be obtained (in carcinoma of the thyroid) ly 
tl c evenng and ligating of the prethyroid muscles When 
po sible the isthmus should al o be removed and the 
trachea bared 

while that thyroid which is symmetrically firm 
and indurated throughout its entire extent is 
quite likely to be so as the result of thyroiditis 
since the infiltration which accompanies this 
state tends to involve the entire gland rather 
thin a lobe or a portion of it as is the case with 
carcinoma except in its late stages 
A feature of additional value m thvroiditis is 
the fact that in the presence of carcinoma not in 




Tig s The shin 1 dosed over the ligature 1 ut un 
un ted prcthyio d muscles 

frequently one lobe is first involved and this 
lobe is considerably larger than the other and in 
addition there is a change in its relative consist 
cncy Enlargement of the neighboring cervical 
lymph glands is not characteristically' associated 
with thyroiditis while with advancing carcinoma 
of the thyroid the appearance of enlarged and 
indurated neighboring lymph glands eventually 
occurs particularly when the carcinoma has al 
ready involved the parenchyma of the gland 
Since myxeedema so frequently eventuates in 
those patients whose thyroids are affected by 
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thvruditis and since so many patients with 
th\ r ldms give histones of throat infections 
tw p ints should be emphasized first that as 
part t the plan of management of thyroiditis 
all throat infections particularly those ansing 
in the tonsils should be cared for as a means of 
eliminating continued infection and second all 
patients nith thyroiditis and especially their 
families should be warned of the probability of 
the liter appearance of myxcedema whether any 
oi eration is undertaken or not thus relieving 
neself of the frequently inferred responsibility 
hr the later thyroiditis 

ShoulJ the lesion pro\e carcinomatous should 
it have in\aded the parenchyma of the gland and 
ha\e occasioned tracheal pressure and constnc 
tion as it so frequently does then removal of 
the thyroid isthmus as here illustrated (Fig ) 
will gi\c great relief and with proper \ rav 
therapy it vv ill often be possible for the patient 
to exist comfortably for se\eral months or years 

Should the lesion proye to be carcinoma rather 
than thyroiditis the procedure shown in Figure 
4 should be employed and in addition to removal 
of the thvroid isthmus the ribbon mus les over 


the thvroid should be cut and tied close to their 
origin and the skin closed directly over the 
thvroid (Figs 4 and 5) This results in such 
removal of pressure that considerable relief in 
breathing is often obtained in malignancy of the 
thyroid just as soon as the prethyroid muscles 
are cut It perhaps has a slight further advan 
tage in that more direct approach to the ihvroil 
malignancy for \ ray therapy may be had with 
only skin interposed between the apparatus and 
the carcinoma of the thyroid 

SUVIMVRY ANP CONCLUSION 

Troublesome constriction about the trachea 1 
not infrequently complained of by patients with 
thyroiditis 

Thyroiditis can be relieved by removal of the 
thvroid isthmus The operative plan as em 
ployed in this clinic is illustrated and described 
in the legends 

It occasionally becomes necessary to remove a 
specimen for pathological report in cases sus 
pected of thyroiditis or malignancy m order 
that \ ray therapy may not further diminish 
the activity of an already inactive thyroid 
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TRISACRAL I USION 

An Opirative Ieciinique Facilitating the Combined Ankvlosis oi Tiir Lumbosacral 
Joints of the Spine and Both Sacro iliac Joints 1 

TRt MONT A CHANDLXR MD I A C S Ciiicaco 


L UMBOSACRAL and sacro iliac strains sub 
j luxations and irritative lesionshave receded 
* much attention m the literature of the past 
20 years Widely divergent views relative to the 
differential diagnosis between these conditions 
are encountered In general there is agreement on 
certain fundamental considerations and these may 
be summarized as follows 
1 Sacro iliac and lumbosacral joints are true 
joints and as such are possible sites of lesions 
common to joints elsewhere in the body 

2 The lower lumbar and sacral regions are 
frequent locations of many and varied osseous de 
velopmental anomalies as well as widely varying 
mechanical components of the supporting struc 
tures of the vertebral column 
3 There is still much confusion as to the diag 
nostic syndromes differentiating lesions of the 
lumbosacral juncture from those of the sacro iliac 
joints 

4 Pathological conditions at both the lumbo 
sacral juncture and the sacro iliac joints frequently 
coexist and their separate evaluation is very diffi 
cult if not impossible 

5 Relief ot symptoms in many cases may be 
obtained from conservative measures such as 
postural corrections physiotherapy rest medical 
supervision and external support There are 
however many patients who are not relieved 
sufficiently or permanently and the resort to oper 
ative measures is justifiable 

6 Stabilizing operations of the lumbosacral 
and sacro iliac joints hav e a distinctly useful place 
among the therapeutic measures directed toward 
the relief of symptoms arising from the pelvic 
girdle and lower spine 

In a paper published m 1913 Dr J E Gold 
thwait mahts the following statement If the 
sacro iliac joint is involved as part of the lumbo 
sacral malformation it is obv ious that treatment 
directed to the sacro iliac joint will not bring 
relief In such a case not only must the sacro 
iliac joint be supported but at the same time the 
body must be so poised that there is the least 
possible irritation at the lumbosacral joint as well 
as the least possible pressure of the transverse 
process against the sacrum and ilium The terms 
strain or irritation might well be substi 

F m tb Orth p«d nr f D E W Ry so t Lul 
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tuted for malformation m the foregoing quo 
tation 

Operations eliminating motion of the lumbo 
sacral or sacro iliac joints have been devised and 
successfully employed by Hibbs Albee Smith 
Peterson Gaenslen Campbell Picque Verrall 
and others All of these procedures excepting 
that of Verrall are directed toward the bonv 
bridging or fusion of the joint and differ only in 
the location of the bony bridge and method of 
securing it Verrall s operation utilizes a tibial 
graft as a tie beam between the ilia 
The following operation was devised to permit 
the bilateral stabilization, of the sacro iliac joints 
as well as the fixation of the lumbosacral juncture 
The complete bilateral stabilization of the sacrum 
encompasses more sound mechanical principles 
than procedures limited to but one or two of the 
three joints involved 

OPERATIVE PROCEDURE 

The patient is placed prone upon the operating 
table with a small sand bag under the lower 
abdomen thus reducing the lumbar lordosis 
A transverse crescentic skm incision (Tig r) is 
made along the posterior margin of the iliac crests 
crossing the midhne one inch below the level of the 
posterior superior spine of the ilia Thesubcutane 
ous tissues are divided along the same line until 
the gluteal and sacrospmalis fascias are exposed 
The convex flap is then dissected from the fascia 
in the midhne only sufficiently to expose the tips 
of the spinous processes of the lower lumbar ver 
tebra With proper retraction this can be accom 
plished without a wide detachment of the skin 
flap The margins of the concave flap are freed at 
their lateral ends thus giving a good exposure of 
the posterior superior spines of the ilia 
Lumbosacral fusion This stage of the operation 
in detail closely follows the technique of the 
Hibbs spine fusion operation In brief the steps 
are as follow s 

A vertical incision (Hg 2) is made exposing the 
tips of the spinous processes of the fourth and fifth 
lumbar and first and second sacral vertebre The 
spinous processes of these vertebrae and contigu 
ous lamina: are then completely exposed posteriorly 
by subperiosteal dissection which is earned later 
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I I tl h k d 1 

^ t t [ I ml a 1 d b th a 

tIK e\p sin the margins af the lateral \ertebnl 
irticul iti n The mlcrspmous ligaments as well 
is the Iigamcntum ih\um arc carefull> curetted 
lr m I etwten the adjacent lamina? and the car 
til i<a? f the latent articulation is reimvcd with a 
sm ill curette or chisel Bone bridges ire chi eled 
from the a lucent margins of the exposed lamina; 

I hese ire interlocked pannin" the interlaminal 
| aces (1 1" ) The sfinous proces es are par 

tiall> ani| utated 1 ut t) a lesser degree than is 
<lonc l\ Hill The iragments of the spinous 
I roc es art broken down thus supplementing 
the lamin t I ri 1 c n either side The midline 
inci ion i lose 1 with two temporarj sutures 
(I i" 4) which approximate, the fascia and 
peri st urn 

•W ih i fu to i The attachments of the glu 
tc il and si r pmahs fascia art freed as in Figure 
4 thu e\] sm the posterior superior spine of the 
ilium The posterior superior spine of the ilium is 
pht parallel to it flat surlaces and the outer por 
tion retie ted lattnlK hinged b\ periosteum and 
gluteus m iximus mu cle at the level of the po te 
nor margin ot the sacro iliac joint (Fig 5) The 
inner p rtion ot the ilium is excised and after the 
l rtions of the posterior acro-ihac ligaments are 
llvided 1 removed from the wound and preserved 
in normal saline s lution for later use At this 
stage moderate hxmorrhage mav occur but it is 



T Mdl e n d Vp te 1 di t n 
ft th m th d f II bb The I e I mbar i pp f 
1 egm t p ed subp 1 t ll> Th int 

p 1 me t a e c tt d 

readilj controlled b> hot packs and pressure 
v hile the opposite joint is attacked in a similar 
manner 

The periosteum of the posterior surface of the 
sacrum is elevated toward the midline (Fig 6) and 
the cortex of the sacrum roughened bj means of a 
small gouge The posterior margin of the cartila e 
of the sacro iliac joint presents in the depth of the 
wound and 1 curetted thoroughlj Chips of can 
cellous ilium are placed across the sacro iliac joint 
posteriori) and the reflected bone flap of ilium 1 
turned against the roughened surface of the sacrum 
and the periosteum of both iliac bone flap and 
sacrum is sutured (Fig 7) The lliospinahs and 
gluteal fascia? arc then closed securel) The oppo 
site sacro iliac joint is attacked in a similar man 
ner The excised portion of ilium not u ed for 
chip grafts is split into two portions and placed 
through the midlinc incision so that it lies adjacent 
to the stump of the spinous processes (Fi 7) 
Ihe midline and lateral incisions are closed (Fig 
S> and the skin incision sutured with interrupted 
chromic catgut A dressing and pad are applied 
and covered with oiled silk 

The detail of technique were worked out I av 
repeated operation on the cadaver and have been 
found to be xety satisfactorv on sub equent 
clinical u e 

The attached cancellous bone flap of lhum 
makes an ideal graft as it replaces the centra 
portion of the posterior sacro iliac ligament In 
creased instability of the sacro iliac joint t“ e0 
reticall) present after cbv lsion of the posterior 1I13C 
spine could not be demonstrated on the fres 
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cadaver b> direct manual pressure or b> mampu 
lation of the femur 

The operation of trisacral fusion makes possible 
the bon> consolidation of the ilia sacrum and 
lower lumbar vertebral It has been found most 
practical to fuse the last two lumbar vertebra: to 
the sacrum although the extent of fusion should 
be determined b> the individual case 

REPORT OF CASES 

Case i April 2 1926 E McG age 41 >cars single 
nurse I atient complained chieflj f pain m the low r 1 m 
bar region She had had sciatic pa n for 8 months I ijit 
months ago si e f rst noticed pain in tl e low er bach espc 
ciattj while in bed or hen she sat She was moderately 
r he\ed on standing At first the pa n was of a dull achm n 
cl ar ctcr I ealized in lo bach Later there 1 sdi tinct 
rad tion dm on the p ste lor aspect of the left th hand leg 
and to the toes of tl e left foot Tl c pain g aduallj in 
crca ed in se enty and more recentl> has extended do n 
the n ht sciatic reg n Tonsillectomy had been done in 
19 4 otherwise her past hi t ry \ as negative 

1 xam nation reve Is a well nourished woman mode ate 
amount of dental work tonsils remov ed sinuses negative 



lun s clear heart normal extremities negati e reflexes 
normal The spine shows no lateral deviation but a mod 
crate increase of normal curv es Tlexion lateral bending 
and extension are restricted in the lumbar region Acute 
tenderness to f rm pressure 1 elicited in midline at lumbo 
sacral juncture No tenderness is noted when iliac crests or 
trochanters are compressed Distinct lumbar pain is pre 
ent on strai ht leg flexion at hips The urine is normal 
Temperature 9S 6 de 0 rccs 

X ray examination shows a moderately marked sacral 
nation of the transver e proc scs of the sixth lumbar 
v ertebra The bodv of the fifth lumbar vertebra is slightly 
angulated downward to the left on the upper surface of the 
sixth The lateral articulaiions at thi level are irregular 
and without d tail Both sacro ll ac joints are widened and 
sclerosed with some spur formation at the inferior margin 

Dia 0 nosis chronic lumbosa ral and bilateral sacro iliac 
strain chronic sccondar> irthriti of the e joints 

Opcr lion 1 p l 23 19 6 I usion of the fifth and si th 
lumbar and hrst sacral vertebra: was done as well as fus n 
of tl e r Jit sa ro iliac j >mt by the method described The 
left sacro ill c joint was fused by the Smith I eterson 
te hnique 

The postoperative course was normal except for unnarj 
retention for the first 4 days Patient was allowed up dur 
in 0 ci hth week X ra> finis show hea\> callus at luml o 
sacral and at both sacro iliac joints The result 18 months 
after peration is excell nt patient has complete r lief of 
s>mpt ms 

Case 2 Mabel B 6 years old married 1 atient com 
1 lamed chicflj of pain in tie lowe lumlar region the 
presenceof hich datedback 10 > ears to the birth of a child 
1 he pa n is limit d to the lo ver lu mb r region There 1 no 
s latic rad ation This patient w s fi st seen b> the author 
al out 18 months previous to admi sion to hospital At 
tl at t m a dia nosis of chronic arthritis and strain was 
made Tl e patient was refe red to Dr H 0 Jones for 
gynec lo icalcare \n extensi e pelvic and perineal r pair 
wus done but without any appreciable rel ef of lo v back 
symptoms The patient was fitted with a corset which 
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X ray films taken on February 1987 showed the 
lateral articulations between the fifth lumbar to be of the 
oblique type The joint margins w ere irregular and show ed 
much new bone formation Both sacro iliac joints were 
widened The margins of the sacrum and ilia were dis 
tmctly sclerosed with small areas of localized bony absorp 
tion of the joint surfaces at the antero inferior aspect of tl c 
joints 

June 16 198 There is evilence of new bone formation 
between the fourth and fifth lumbar and first sacral ver 
tebree There 1 also evidence of bone production over the 
posterior aspect of both sacro iliac joints 

July 20 1928 Patient is completelj reliev ed of baci acl c 
There is some stiffness of the erector spina: muscle groups 
Movements of back are nearly normal and are painless 
Ihe patient states that she is very well pleased with out 
come of operation and that she is more comfortable than 
she has been for the past several y ears It 1 too early to 
predict end result but present result is most excellent 
C\sc 3 II C age 17 years student was admitted to 
the hospital May 3 19 8 One year ago he first noticed 
pain in the lumbar region after running into a fence while 
playin„ ball Since that tune he has had increasing di 
comfort in the lumbar region with frequent sharp radiation 
of pain down the posterior aspect of the ri Q ht tfu„h to the 
level of the knee He has been under the care of several 
physicians without secunn 0 relief General history is 
tnerwise negative except for surgical treatment of poly 
dactylisim 

General examination was negative Examination of the 
sptne revealed marked spasm of the erector spins muscles 
moderate lumbosacral sc hosisto the left di tmctly limited 
flexion and extension of the lumbar spine somewhat freer 
lateral bendin 0 distinct tenderness over both sacro iliac 
joints and at lumbosacral juncture some tenderness along 
the course of the n 0 ht sciatic net e some referred pain in 
the sacro iliac egton on compress on of the iliac crests and 
normal reflexes 

X ray films taken May « 1928 show moderate spina 
bifda occulta of the first sacral vertebra moderate 
sacralization of the left transver e process of the fifth lum 
bar moderate sclerosis along the margins of both sacro il ac 
joints and the lower portion of the sacrum and coccyx 
irre ular and deviated to the left 

D agnosis sacralization of fifth lumbar vertebra chronic 
lumbosacral strain chrome sacro iliac strain 
Operation consisted in fusion of the fourth and fifth lum 
bar and first sacral \ ertebra* bilateral sacro iliac fusion by 
technique described Postoperative course was uneventful 
Iatient was allowed up after 6 weeks wearing reinforced 
fabric corset 

X ray examination July 13 19 8 showed much new 
bone present o er poste lor aspect of fourth and fifth lum 
bar and sacrum as well as over both sacro iliac j ints 
Pesult immediate complete relief of pam in lov bad 
Tins case is too recent to be cons dered as f nal result 
Case 4 B B female sin Ie a D ed 40 years wei lit 145 
pounds Pat ent complains of weakness of lower lumbar 
reg on which has been present for past 20 years and acute 
disabling pain in lower lumbar region since a fall do vn 
sta rs 6 months ago Previous to injury patient v as 
enabled to ca y on a normal cxi tence by the use of a firm 
co set Since injury brace and corset ha e been of no 
ava 1 The pain 1 as been limited to th lumbosacral regi n 
p st n >rly especially in the midlinc Radiation of pam is 
abs nt Son e relief 1 experienced on lying down but on 
standin symptoms are increased General health 1 good 
Patient had had measles at 10 y ears fracture of elbow at 
2 years operation for delayed ulnar palsy 5 years ago 
appen lect my 14 years a 0 


General examination di closes essentially normal findings 
with teeth tonsils and sinuses negative The abdomen is 
normal except for scar in the right lower quadrant and 
there is a scar over the left ulnar groove Reflexes are 
normal The lower extremities are equal m length 
Lateral ali 0 nment of the spine is good Slight dorsal 
round back is present Lumbar lordosis is moderately in 
reased Movements of the upper spine are free in all 
directions Tlexion extension and lateral bending are 
limited by mus le spasm and pain especially if passive 
flexion is attempted Tenderness is marked when pressure 
is exerted o er the spinous processes of the last lumbar and 
first sacral vertebral No tenderness is elicited on com 
pression of the iliac crests or the trochanters Straight leg 
fle ion causes pam in the lumbosacral region and behind 
the knee No tenderness is present along the sciatic 
nerves 

X ray examination of the fifth lumbar vertebra shows a 
symmetrical sacralization of the transverse process which 
1 very marked but not complete Both sacro iliac joints 
are widened and the joint surfaces sclerosed 
Operation July 5 ig S consisted m tnsacral fusion — 
fusion of fourth and fifth lumbar and first and second sacral 
\ ertebnc bilateral sacro iliac fusion The immediate result 
was excellent 1 he time elapsed since operation is entirely 
too brief to judge the final outcome 
Cvse 5 Mrs E S aged 41 years mother of three chil 
dren Patient has had ri 0 ht sciatic pain for 10 years Pain 
is intermittent in character its onset abrupt and sharp 
be inning in the posterior aspect of the n ht hip and 
radiatmg along the poste lor thi„h region and postero 
lateral aspect of the leg The pain becomes worse when 
she sits and she prefers to stand or lie down When riding 
she found that she w as more comfortable if she sat with her 
n Q ht foot under her About 4 months a Q o severe pam 
began m the lumbosacral region This was accompanied 
by a slipping sensation in her lower back The sctatic 
pam became distinctly worse at this time and there were 
occasional radiations down the left sciatic re ion 

Patient has had no severe illnesses Her upper teeth 
were extracted 6 years ago and she had tonsillectomy 1 
year a 0 o 

Examination shows a moderately obese woman m good 
general health General examination is negative except 
for moderate amount of dental work The sinuses were 
normal The back shows moderate obliteration of lumbar 
Iordosi3 There is no lateral deviation of the spine Mo 
tion is restricted in all directions at the lumbosacral junc 
ture Tenderness is marked over both sacro iliac joints 
as well as m the midline at the fifth lumbar vertebra 
Strai ht le 0 rai m„ causes pain in both sacro iliac regions 
as well as at the lumbosacral juncture 
X ray examination shows that both sacro iliac joints arc 
sli htly widened and the bony surfaces are distinctly 
sclerosed Small spu s are present at the lower margin of 
the left sacro iliac joint The lateral a ticulations of the 
lumbosacral juncture are of the cervical type On the 
ri ht a large irre ular ostcopliytic reaction involves the 
joint and e tends laterally There is partial 0 sification 
of the il olumbar ligaments I ateral view shows a normal 
lumbosacral angle 

Opcratio 1 /ay r 192S The fourth and fifth lumbar 
and f rst and second vertebra: w ere fused Both sacro iliac 
j ints were fused the technique described being used 
The postope ative course w as normal except for urinary 
retent n v 1 ich cleared after 6 days 

This senes of five cases of tnsacral fusion is 
too short and of too recent date to judge as to end 
results The immediate results are verv cncourag 



SUI GERA GYNECOLOGY AND OBbTDTI ICS 


ing and justifv the employ ment of thib operation 
m a Ion er senes The heavv callus formation at 
the lumtosacral juncture shows the advantage of 
u in D the iliac transplant The fusion of the 
luml sacral joint is much more difficult to 
demonstrate bv means of the \ rav Clinically 
fu ion has occurred in all of thi senes 


\ new operative technique for the combined 
stal ihaati in of the sacro iliac and lumbosacral 
joints is des nbed The immediate results in a 
sene of 5 ca ts are such as to warrant the more 
extensive trial of this procedure as a means of 
relicvin 0 low ba k and sciatic pain 
No attempt has been made to discuss the 
svmptoms or detailed etiology of low back or 
sciatic pain The reader 1 referred to the vast 
volume of liter lture on this subject published 
lunn the { a t 20 y ears 
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THE RESULTS Or TREATMENT OF TUMORS 
Or BRANCHIOGENIC ORIGIN 
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\ SUkVlA of our 73/6 records shows that 
there occurred since 1914 eighteen cases 
of tumors which I believe were of branchi 
ogenic origin Two of these were benign and six 
teen were epithelioma (squamous cell carcinoma) 
making the incidence of malignanc} o 2 per 
cent 

These sixteen cases were of importance m that a 
careful studv of their records showed that they 
were of exceedingly rapid growth during which 
time some of them were suspected to be of 
an inflammatory nature and were dealt with b\ 
their phy sicians b> incision to evacuate a supposed 
abscess The age incidence of these malignant 
tumors is depicted in Tabic I Fifteen of these 
cases occurred in males one in a female Two 
gave a positive blood Wasscrmann reaction He 
reditary history of cancer was obtained in twocases 
and in one case the wife had died many years be 
fore of cancer of the uterus There was no history 



rig 1 Case iog } D ed as the result of cedcm of the 
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of trauma I rom their histories these, patients 
complained of pain or stiffness in the necl swelling 
which had existed from a few weeks up to one 
y ear In tw o instances the patient records a sw ell 
ing which grew rapidly then subsided somewhat 
and w as folio w ed by another per lod of rapid growth 
At the time of admission seven patients had ulcer 
ating masses and three had brawny hard or in 
durated masses with areas which felt cystic The 
tumor occurred on the right side of the neck 
twelve times on the left side four times occupy 
ing sites from the angle of the jaw to the clavicular 
insertion of the sternocleidomastoid muscle The 
submaxillary region and the middle third of the 
sternocleidomastoid muscle seem to be the most 
common sites Before admission these patients 
were subjected to operation m five instances to 
incision for the evacuation of pus on two occasions 
Plasters poultices and \ ray treatment had been 
given in six cases 



Tig Ca e 9544 shows -in ulcerating lesion whi li ha l 
been incised 1 r abscess 
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Ewing’ m his text book, \ eo plastic Disease and 
Carp and Stout* in a recent and very compre 
hensive paper entitled Branchial Anomalies and 
Neoplasms call attention to the difficult in 
Ingno is I fully realize that the diagnosis of 
epithduma f branchiogenic origin must be ar 
med it after careful consideration of the possibil 
ii\ of primary growths m the nasal cavity or 
muses pharvnx and tral cavity larv nx and upper 
end of the as jphagu In the study of the e cases 
I tti clinically ind on four occasion at postmor 
tern we were unable to find any primary growth 
in these regions The microscopic examination of 
the tissue removed at the time of operation or of 
biop y material was reported as epithelioma 
(squamous cell carcinoma l pearl formation being 
noted in a few ecu ns In cases yvhich came 
to autopsy metustists were noted in the regional 
1 \ mph nodes an d m cdiastinal nodeson one occasion 
The two patients wh > had branchio 0 emc cysts 
are ilive and \ ell as the result of operation Of 
the sixteen malignant cases in five the tumor mass 
was remeved m two it had been mused bv the 
family doe tor f r su[ posed abscess and in all the 
remaining eases biopsy was performed radiation 
therapy consisting of large radium packs or high 
voltage \ rav proved only palliative in one case 
and of no av ail in the others The longest pallia 
tion was one year No apparent clinical cure 
have been effected 1 y any form of treatment in 
these cases 

t j n i i g i rb 1 it 1 h w 

It d i c 

C A if (IS L D hi ml d 

|1 m A s * 7 l 8 


TABLE I — ACE INCIDENCE OF IIALIGVANT 
BRANCHIOGENIC TUMORS 

y c 

to 9 

3 to 39 

4 to 49 

5 to 9 9 

6 l (9 5 

Of the live cases in which radical operation had 
been done followed by ruhation treatment all 
died in fr< m j to q months after treatment un 
improved 

The two patients subjected to incision for ab 
scess and treated vith high voltage N. ray died 
within 4 months after treatment unimproved 
The nine patients in whom biopsy examinations 
only were made and who because of inoperability 
were treated w ith high v oltage \ ray or with large 
radium packs died within i to 3/ months after 
treatment unimproved except one who was re 
lieved somewhat for one year 
conclusions 

1 Branchiogenic epithelioma represents 0 
per cent of the malignancy in our experience 

This disease occurs much more frequently 
in the male 

3 It occurs most commonly in and after the 
fifth decade 

4 Mistaken diagnosis for inflammatory lesion 
is common 

5 All forms of treatment whether surgery or 
radiation have been only palliative 


N 
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ALTHOUGH congenital valvular obstruction 
of the prostatic urethra was recognized 135 
years ago it has received very little at 
tention in the medical and surgical literature so 
that it seems timely that we bring together a 
complete study of the caves that we have had at 
this clinic 

The credit for first recognizing the condition is 
given by earlier writers on the subject to Conrad 
Johann Martin Langcnbeck who is supposed to 
have published m 1802 a drawing of posterior ure 
thral v alv es in his monograph Ueber ein einfach 
und sicherer Methode des Stemschnittes Vel 
peau 30 y ears later in 1832 m his surgical anat 
omj and Jarjavy m 1856 in his monograph on 
the urethra refer to this diagram of Langcnbeck 
Velpeaus allusion to the subject is as follows 

The vcrumontanum in prolonging itself back 
ward to form the uvula vesicas sometimes expands 
and gives rise to two lateral folds which present in 
fact the appearance of two very thin valves 
In passing forward toward the membranous por 
tion the crest now and then presents a similar pre 
disposition This does not appear to be a very 
rare occurrence for wc have met with it three 
times and it is delineated by Langcnbeck m his 
treatise on litliotomv published in 180 What 
Velpeau probably refers to is diagram V in this 
article A longitudinal section of the urethra is 
shown and the valves arc very vaguelv outlined 
They are not described \ elpcau does not give 
descriptions of the three cases mentioned Jar 
jaw gives verv excellent descriptions and ana 
tomical diagrams of valves in the several portions 
of the urethra 

In 1S40 Budd described an autopsy m which 
bilateral hydronephrosis hydro ureters and a 
hypertrophied and dilated bladder were found 
Examination of the urethra showed valvular ob 
struction which he described as being in the mem 
branous urethra He sa\ s 

The indi idual who 1 the subject of this paper vas a 
sailor age 16 ho ent ed tf e hospital in a state of uncon 
sciousness and died a fe day s after hi admission V\ hen 
the abdomen w as opened the kidney s \ ere found to be v erv 
much d lated They were noth n less than pouches con 
t ining about a pint of liquid apiece The ureters were 
dilated to the size of one s thumb from the pel\ is of kidney 
to their entrance into the bladder The ureters were so 
folded at the r junctu e n ith the blidde that no efluv up 


the ureters occurred when pressure was made on the blad 
der The bladder w as dilated and had trabecula; similar to 
the endocardium 

There was found in the urethra attached to its roof a 
valve of mucous membrane analogous to the valves in veins 
or the semilunar valves of the heart immediately behind 
the bulb of the urethra This valv e formed during the pa 
tient s 1 fc an obstruction to urine flowing out of the blad 
der without presenting an obstruction to the passage of a 
catl eter Behind the valve the urethral canal appeared 
normal 

Budd in the discussion said that he thought the 
membrane congenital 

In 1840 Bednar described an autopsy on a pre 
mature stillbirth which showed two concave folds 
in the urethra which came off from the lower end 
of the vcrumontanum and were associated with 
dilatation of the bladder bilateral hydronephro 
sis and renal atrophy The valves were described 
as follows 

The verumontanum divided at its forvard end into two 
folds of mu ous membrane crescentic m shape and with 
their concavity directed toward the bladder A probe could 
1 e pas ed from below through the valves 1 rcssure on the 
bladder ballooned tlem out thus closing the lumen be 
tv ten There vis bilateral hydro ureter and bilateral 
hydronephros s 

Goudard described similar cases in 1854 

In 1855 Picard described a case m a man 40 
years of age who presented sv mptoms of difficulty 
of urination and urtemia with convulsions Ex 
animation showed a markedly distended bladder 
and subsequently autopsy showed urethral valves 
springing from the verumontanum with bilateral 
hydronephrosis and hydro ureters This is ap 
parentlv the first case in which valves have been 
discovered in an adult 

The first illustration of the condition drawn 
from an actual specimen to be found in the litera 
ture is in a report of Tolmatschew who in 1870 
described an autopsy in yvhich he found two urc 
thral valves springing from a point just below the 
verumontanum (Fig 1) 

Eigenbrot in 1891 reported a case of valvular 
obstruction of the vesical orifice but apparently 
the fold of mucous membrane was intravesical 
and not in the posterior urethra 

Popper t in 1S9 described a case in a man 24 
years of age who had had difficulty in urination 
since childhood Urethrotomy show ed an obstruc 
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tion near the vesical orifice which was thought to 
l e produced bv a fold of the mucous membrane 
V retention catheter was in erted but the patient 
died the following dav Autops\ showed a fold of 
mucous membrane coming from the \esical neck 
m the f rm of semilunar valves which caused 
bstructnn bdatenl h\dronephrosis and hydro 
ureters I he ca e is illustrated The valve meas 
ured ’4 entimeter tn diameter and its fret surface 
y as i centimeters in circumference The inter 
nal plunder v as dilated He stated that un 
1 til tedh the condition was congenital 
1 )unng the neat i t \cars personal cases were 
rqnrte 1 1 v sixteen separate observers all in in 
fints under 5 sears of age except one case that 
f Lt lertr tn a bi\ ix scars old In this case au 
lopsv showed a diaphragmatic membrane below 
the \erumontanum with bilateral hydronephrosis 
l p t ■> thi time all casts ha\e been found at 
tutepsv r accidentally at cperation \ brief de 
rriftion if aj parenth the first case in which the 
1 n Jiti in w as e n w ith a cv stoscope follow s 
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This is apparently the first case in which the 
valves and obstruction produced by them hate 
been recognized c% stoscopically 
We quote here a description of the first success 
ful operation from "V oung s Practice 0] Vrolo y 
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This case was reported by \oung to the Johns 
Hopkins Hospital Medical Society in November 
1013 ind was apparently the first clinical 

re ogmtion and operativ c cure of congenital yah c 
of theprostatic urethra 
The second operation on congenital yah swas 
performed one month later 

The 1 t tw a r mo th Id dh 11 add Hi It nd 
p fluiatonf rm th w th c a 0 lmldd 
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p nn 1 « c n w 3 then m d the bulb us ethra 
d I m the trum t 1 p ed wh ch nspt- 1 
th al e3 dp d cd I pa g way th 0 gh tl 
th t th bl d 1 f 1 rg in trument 
It seems evident now that the perineal met ion 
was entirely unnecessary A good result via 
tamed hoyyeyer 
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The next case in which valves were recognized 
by cystoscopy and urethroscopy and confirmed by 
cystogram which showed for the first time the 
greatly dilated ureters and pelves which arc 
characteristic of this condition was that of a boy 
admitted to the Brady Urological Institute 
Ma> 19 1 5 

Patient B U I 439 aged 12 years complained of fre 
quency and difficulty of unnation since Dirth I arge 
sausage like masses could be felt on each side of mid line 
nd beneath the costal margin on either side larg soft 
tructures apparently kidneys were palpable right con 
sideribly larger than the left It was impossible to pass the 
ordinary catheters and sounds but a ureteral catl etcr was 
introduced without much difficulty and withdrew 00 cubic 
centimeters of cloudy unne Vfler the bladder was washed 
clean a child s cystoscopc about No i2r calibre was 
introduced without difTculty Both ureteral orifices were 
found markedly dilated and the bladder was trabc ulated 
The prostitic orifice was found to be dilated A cystogram 
was obtained with thorium nitrate 10 per cent whi h 
sho ed marked dilatatidn of the upper part of the prostatic 
u ethra bladder both ureters and kidney pelves as shown 
m Pigures 3 and 4 On June 2 1913 suprapubic cysto 
tomy was carried out by \oung and dilatation of the 
esical sphincter \ as di covered Die index f nger could be 
introduced through the internal sphincter and passed 
down the urethra about 1 centimeter where it met with an 
obstructive band across the urethra A mall sound could 
not b passed through the urethra into the bladder un 
less the beak was made to hug the posterior wall of the 
urethra for it met there an obstruction evidently a band or 
valve vhich could be felt from above By means of the 
ystoscopic rongeur vhich was pas ed through the unnary 
meatus this band vas cut and excised The operation was 
repeated th ee times The v lve was quite firm fbrous 
and a moderate amount of force was necessary in orde to 
excise it with tl e rongeur Lxamination of patient with 
In cr throu h suprapubic wound then showed that the 
u ethra was widely dilated and that the finger could be 
int oduced as far as the triangular ligament A drainage 
tube as placed in the bladder suprapubically the wound 
closed and an excellent result obtained He was well for 
ii years He then entered the hospital with perinephric 
abscess pulmonary sitis myocardial failure and death 
Drawing of autopsy is shown m Figure 3 

The first case to be recognized at autopsy in 
\menca is that of Knox and Sprunt m a report 
from the Medical and Pathological Departments 
of Johns Hopkins Hospital 

The patient a boy aged 5 y ears had suffered w th fre 
quency of micturition since 1 irth On e animation he was 
found to be sparely nourished with pendulous distended 
abdomen On palpation m the left lumbar region there 
was made out a soft movable Iobulated mass from the 
anteno superior spine to the costal margin and about mid 
way between tl e umbilicus and lateral portion of the abdo 
men Tl 1 m ss could be readily brought between the 
fingers in 1 imanuil palpat on its borders were rounded 
In the right flank n sim lar mass was made out emerging 
f om the lower border of the liver \ third rounded mass 
\ as detected in tl e midline e tending from the symphysis 
pubi to the lev el of the umbilicus suggesting an enlarged 
urinary bladder Urine was turbid and its specif c gravitv 
was 1001 The presence of the Iobulated tumors above de 
scribed m the flanks made a diagnosis of congenital cystic 


kidneys possible He was admitted to Johns Hopkins 
Hospital January 1912 very pale and ill On palpation a 
distended bladder and enlarged kidneys on both sides were 
made out No urological examination was attempted in 
the Pediatric Department and patient died at the end of 
weeks Autopsy findm s are sho vn in the excellent draw 
mg Figure 6 A probe passed through the vesical orifice 
met obstruction m the lowei prostatic portion similarly 
when the urethra was sounded through the external meatus 
obstruction w as encountered in the same region The roof 
of the urethra was divided and the posterior urethra was 
described as follows Through the wide internal meatus 
the bladder becomes continuous with the greatly dilated 
and thick walled prostatic urethra which forms an oval sac 
nth the distal blind c tremity 2 5 centimeters from the 
internal meatus The floor of this pouch shows several 
prominent folds near the midlrne which end below in an 
unusually prominent verumontanum which reaches three 
fifths of the di tance from the internal meatus to the blind 
end of the sac The opening of the vagina masculina is 
con picuous shaped like a crescent with the concavity 
directed upward Numerous onhees of the prostatic ducts 
are observe 1 on each side of the verumontanum but those 
of the ejaculatory ducts are not seen Immediately below 
the verumontanum the ridge of which it forms a part 
div des into t vo prominent diverging folds which soon fuse 
nth the anterior wall of the urethra instead of fading out 
gradually on the postenor wall of the urethra as usual 
Just below the verumontanum between the diverging folds 
there is a small equilateral triangular opening the sides 
of whi h measure about 3 m lhmcters A probe passed 
through from the anteno urethra presents m this opening 
and abuts against the hypertrophied \ erumontanum This 
is the only ommunication betw cen the anterior and poste 
nor portions of the urethra 

Microscopic description Sections \ ere prepared from 
the lower end of the prostatic sac through the folds imme 
diately below the verumontanum and throu h the prox 
imal end of the same structure The blind end of the 
prostatic urethra is clothed with stratified pavement epithe 
hum similar to that of the oesophagus The fold below the 
verumontanum are covered with the same type of epithe 
hum but that of the anterior urethra is so badly desqua 
mated that its nature cannot be definitely determined 
O er the verumontanum and the rest of the prostatic ure 
thra the usual type of epithelium is present The subepi 
thelial tissues every % here consi t of a very dense fibrous 
tissue with a few clastic elements Small clusters of mono 
nuclear cells may be found occasionally beneath the epi 
thelium 1 he v agina masculina is not prominent Indeed 
it is less conspicuous than is often the case 

The third American report was made by Lows 
ley in 1914 An autopsy upon an infant 3 months 
old showed valvular obstruction at the lower end 
of the verumontanum bilateral hydronephrosis 
and hydro ureters In 1919 \oung Frantz and 
Baldwin presented the fourth American paper in 
which they reported 12 cases m 8 of which opera 
tion had been successfully earned out The four 
cases in which operation was not performed had 
died In the literature at that time they found 17 
definite cases all of winch had been found at 
autopsy In none of them had diagnosis been 
made or operation carried out so that the true 
condition was recognized only at autopsy 
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In igi6 \ oun" earned out his punch operation 
incase of congenita] \ ah es in adults respectively 
6 and 4 \ears of age with complete relief of ob 
strutti n in both cases 


In 19 c a child 7 years of age with a typical 
asc ot congenital valves of the posterior urethra 
came to Brad) Irologicaf Institute and for this 
case \ oun e constructed a specialh small bab> 
punch 
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This method wa ver sati factor\ in the case 
emplo\ ed and it seemed quite feasible to prepare 
minute baba punches which could be used for 
infants at birth 

In 1921 Randall reported two cases of con em 


tal \ahes of the prostatic urethra in which he 
earned out fulgu ration through a cysto-urethro- 
scope One of these patients was only fit e years 
of age the other seventeen The method tras 
new but apparently entirely successful 

The nett important clinical paper was that of 
Hmman and Kutzman who 1111925 gave avert 
full and comprehensive resume of the literature 
They reported 6 cases 3 in children letween 2 and 
4 years of age and 3 in adults In 4 cases the diag 
nosis was made by cysto urethroscopic etamina 
tion In 2 by means of cystograms The treat 
ment employed was suprapubic cystotomy with 
destruction of the valves in 4 cases and urethra 
scopzc figuration in 2 ca es The results were 
apparently satisfactory in all cases 

Another case in which the valve was reco mzed 
cystoscopicallv was that of Scholz who subse 
quently destrov ed the congenital obstruction by 
means of passage of sounds (See Table III ) 

Excluding our reports we have found 41 case 
in the literature in 12 of which operation on the 
valves was carried out We report herewith 21 
cases from the Brady Urological Institute mak 
ing a total of 6 cases which are tabulated and 
studied in detail 

In making a critical analysis of the cases men 
tioned in the literature we find the followangcase 
of valvular obstruction that we have not counted 
a true posterior urethral valves Ei enbrodt 
1S91 operated upon an obstructing valve which 
was intravesical and not in the posterior urethra 
Posner in 1907 describes a case that was probably 
urethral stricture and not true valve formation 
Jordan 1913 also reported a case that wasprob 
ably urethral stricture and not true valve forma 
tion I\ erson m 1914 reported a case of a man 85 
y ears of age who had a v ery large prostatic hyper 
trophy Talse passages were produced in the 
prostatic urethra from instrumentation and the 
stricture which he saw at suprapubic operation 
from the description was probably an artifact 
from instrumentation and not a true posterior 
urethral valve We have included these 4 cases in 
the tabulation but subtract them from the total 
number of 45 tabulated Ieavm 0 41 true case m 
the literature 

The 1 cases show n in 1 able I comprise the hr t 
series of con emtal v alv es of the posterior urethra 
reported from the Bradv Urological Institute Of 
the e 1 cases S v ere operated upon 6 of the S 
operated upon were cured or markedly improved 
In 4 cases in the series operation was not done all 
of these v ith one exception died soon after admi 
sion to the hospital Thev were in erf emtS on 
admission Of the 6 patients operated upon and 
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1 1 2 Hrstcase ecognized ly optical instrument in a 

li in e subject sho s the remains of congenital obstruction 
Type dilated bl dde marked hyd o ureter bilateral 
hydronephro is Valves ruptured instrumentally In this 
case the long examining bar el used vith hthrotnte was 
pas ed up the right ureter all the way to the pel is of the 
kidney and a lew of the pelvis of the kidney as in this 
manner obtained This is also probably the first patient in 
which the pclu of the kidnev \ as cvstoscoped during life 
In ert V shows enlarged view of condition p esent 

reported 'is leaving the hospital well we have 
traced the following 

Ca e returned to the ho pit 1 after n yea s report 
ing that he had been quite well since urination normal 
\t 2 years began to have intercourse i regularly and 
ejaculation was normal He contracted gono rhcea r 
montl p e ious to entering ho pital and the infection 
spread into the bladder and upper u inary t act At time 
of admis ion to the hospital he had a temperature of ioi 
legrees His urine was loaded with p s and intracellular 
hpl cocci He also had a very severe throat infection and 
le eloped a pe irenal b cess v hich was aspirated and 
sho ve 1 st epto occus vi idans in cultu e IIis course in the 
ho p tal stead ly down hill He d v eloped pulmonary 
symptoms followed 1 y myocardial fa lure and died Au 
top y sho ed cv titis bilateral pyonephro s old Potts 
li e sc of the sp ne amyloid spleen and a large perirenal 
bs ss c Ituresfrom hich ho edst ptococcusvi idans 
Ihsi tl e case illustrated m Figures 3 4 and 5 
Case o has been ell for 11 years s e for the fact that 
he has had b lateral nephrolith a is fo which cond tion he 
has been operated upon successfully elsewhere 


Fig 3 B U I ho 439s Cystogram showing distended 
bladder dilated prostatic urethra bilateral hydronephro 
sis and hydro ureter Suprapubic cystotomy withdestruc 
tion of alves 

All attempts to gain contact v ith the otb r four ca es 
ha c proved futile 

Since this report in 19 iq we have seen in the 
Bnd> Urological Clinic 9 additional cases of con 
genital valves of the posterior urethra A detailed 
description of each case follows 
Case 1 Congenital valves Punch ope at ion v ith 
baby punch Cu e Followed fi e years 

BUI 8 55 B G aged 8 years was admitted to the 
hospital February 24 1920 complaining of bladder and 
stomach t ouble The pat ent as one of eight chil 1 en 
the rest of \ horn were living and \ ell He was a full term 
ch Id of a normal labor and was breast fed The mother 
had noticed that the child pa ed urine very frequently 
Apparently at n ght he urinated e ery few minutes wetti g 
the bed She noted also that sometimes dun 1 the day he 
wet his clothes and complained of evere dysuna at times 
Itv as noted when th child was quite young that he had a 
large d stended abdomen The e had been no history of 
complete retention no penods of inability to unnate H s 
mothe had noticed that the chid had always had a bad 
colo and had been rathe s How He had ne er ga ned in 
weight in p op t on to h s ag The cond t on had been 
d ag osed by a docto as enu esis 
I hysicil examination sho ed hemoglobin 88 per cent 
wl te blood cells 11 000 red blood cells 4500000 Lt 
animation showed a well developed boy e cept for the pro 
tuberant abdomen The teeth w ere in very poor condition 
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Fig 6 Case of Knox and Sprunt showing typical ure 
thral va! e of Type 1 vith the usual back p essure effects 
produced 


the fenestra of the instrument By the sliding home of the 
cutting obturator this entrapped mucous membrane \ s 
divided and when removed with the instrument it \ as 
found to consist of a portion of the right valve and a small 
niece of the verumontanum The strip of mucous mem 
b ane remo ed was appro imately i centimeter long and 
about 4 millimeters wide No catheter \ as placed in the 
bladder No other cut as made 

Postoperative notes On returning to the ward the pa 
tient voided some urine with small amount of blood Two 
days later he was able to hold his urine 3 hours and 50 win 
utes vo ded four times during the da> and held his ur ne 
fom8pm to 6am The size and force of the stream 
vere very good no hesitat on no stra n ng bladder not 
percussible Ondsclarge 5d ys after operation theblad 
der \ as not palpable above the s>mph>sis He was void 
in three to four times during the da> and holdin his urine 



Tig Bab} punch in trument speciallj designed to 
emove ai cs of the posterior ureth a in children 








r 8 Case 3 B U I No 0023 Greatlj dilated 
bladder and huge prostatic u ethra treated b> suprapubic 
evstotomj ruptu c of valve with sound and later punch 
operation 
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of posterior urethra illustrating formation of valves 
(W atson ) 

all night had no straining and no heematuna The urine 
on discharge was clear and showed no infection 

A follow up of the child Show ed that 5 y ears later he was 
in school apparently well he was voiding twice at night 
about a pint at a time He could not be persuaded to 
return to the dime for further examination 

Case 2 Congenital v alves of ins type treated by supra 
pubic cystostomy and punch operation Excellent result 
BUI 8728 R V E 7 years old Patient was admit 
ted to the cluuc with complaint of unable to hold his 
urine General health in the past has been excellent He 
has had the usual childhood diseases Circumcision was 
done because of enuresis at age of 3 He gives history of 
incontinence hesitancy dribbling no hasmaturia renal 
colic or passage of calculi some dysuria Nightly incon 
tinence d munition in size of st earn 

Physical examination show ed a fairly w ell nounshed boy 
of 7 years Heart and lungs were normal The abdomen 
was negative The left testicle was undescended the right 
testicle normal Phthalein appearance time 7 minutes 
40 per cent first hour 10 per cent second hour — total 50 
per cent Examination (F rontz) A coude catheter passed 
with ease residual unne 200 cubic centimeters Cy stogram 
was taken which si owed a rather unusual bladder outline 
The bladder was roughly oval long d ameter not m mid 
line but asymmetrical marked dilatation of the vesical 
onfice forming a funnel shaped end to the cystogram 
Cystoscopy showed marked trabecula* cellules hyper 
trophy of the tngone and ureteral ridges When the child s 
cystoscope was withdrawn into the posterior urethra there 
appeared to be a large verumontanum on either side of 
which folds of raucous membrane connected with the 
lateral walls of the prostatic urethra representing the re 
mains of the ruptured valves v ere seen 

\pnl 30 19 o operation was done by Trontz nitrous 
o ide ether anesthesia being used Through a suprapubic 
cystotomy with punch the congenital urethral val e was 
removed The bladder was exposed in the usual manner 
and opened Examination of the vesical onfice showed 



Type 3 


Tig 15 A diagram showing the three types of congcm 
tal valves of the postenor urethra Type 1 a Two bifur 
cated valves springing from d stal portion of verumonta 
num b Two fused valves in same position c A unilateral 
v alv e in same position Type 2 \ bifurcated v alv e extend 
ing from proximal portion of verumontanum to lateral 
sides of prostatic urethra and roof Type 3 a Ins valve 
below verumontanum b Ins valve abo e verumontanum 
The shaded circles represent the cystoscopic field seen w 
the region of val e The internal phmeter and the pro 
static urethra are shown to be dilated and the region of the 
membranous urethra 1 ind cated 
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Tig 18 Cystogram showing large oval distended Had 
de arro s point to dilate 1 pro tat c urethra and c icil 
orifice 


animation of heart and lung showed a le ion in apex of th 
left lung The abdomen was negati e except that bladdc 
as pe cussible abo e the suprapubic region and was di 
tinctlj di tended Great ob truction \as encountered in 
the prost tic ureth a to the passage of instrument f allj 
however aver> small cathe er was passed into the bladd r 
and 550 cubic centimeters of res dual urine was found Tl 
u ne \ as cloudy acid specific gra lty 1008 albumin — 
pus — bacillar} infection Haemoglobin i as 83 per cent 
blood urea o 60 grams per liter phthalein t ace in hours 
\ cystog am \ as taken and sho ed a large d lated bladder 
\ ith great dilatation of tl e posterior uretl ra (Tig 8) 

Vugust 30 1920 ope ation was done b> Geragl t> ni 
t ou oxide gas anaesthesia being used Through a supra 
pubic cystotomy dilatation of the internal ph ncter \ as 
done and congenital val e ruptured by m ans of lar c 
oun Is passed retrog de through the prostat c u cthra 
The bladder as opene 1 and u e was f un 1 to be u der 
geatpre ue \ finger was introduced ith 1 fTcultj 1 to 
the \csical onfee nd the nt nal phincter as found in 
tact \ft r dig t 1 dilati n of tl e internal sph ctcr tl e 
finger \ a pas cd into tl e prostatic ureth 1 ich as 
found to be enorr ou 1 > d lated Via e No R ouni a 
pas ed ret ograde thr ugh the internal spl inctcr as far a 
the 1 ull 

Sever 1 sound v ere pas dmo der to in ure breahin„ up 
of the al es V drainage tube v xis sew ed into the bladder 
sup apubicallj and the rest of the \ ound was clo ed 






irregular bi dder \ ith a greatlj dilated prostatic onfee" 
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posterior urethra were excised two large pieces of valve 
being removed Tive Cuts were made The first cut was 
directed posteriori} the v alve caught in fenestra and the 
cutting tube pushed home \ little mucous membrane w as 
found in the instrument A second cut was made again 
posteriorly then one slightl} to the right and one to the 
left The instrument was then turned antenorl} and 
slightly to the left and a considerable amount of tissue was 
rcmo\ ed when the knife was pushed home Utogethcr fiv c 
cuts were made but onl> t\ 0 succeeded in eacismg much 
tissue Following this a No 22soundpassedmtotheblad 
der with ease \ No 16 catheter was left in the bladder 
Postoperative notes Taticnt was discharged 10 days 
after operation voiding unne with good stream and pass 
ing as much as 60 cubic centimeters at one time When 
his attenticn was directed to his bladder he was able to 
retain unne At other times when attention waned he wet 
clothing and bed His bladder capacit} on forced disten 
tion \ as onl> 60 cubic centimeters Before he left the hos 
pital a No 21 sound could be passed into bla Ider vithout 
difficult} He was discharged from the hospital with in 
structions to retain unne as long as possible In the hope of 
thus d latmg the contracted bladder rhe child was poorly 
trained but when he made conscious effort he could retain 
unne for 2 or a hours It seems probable tl at too many 
cuts were made thus producing meontmen e Two years 
later the child was reported as passing 8 ounce of unne 
at a time but still refused to make conscious effort to hold 
his unne and further follov up of child was unsuccessful 
Cases Congenital valves Incontnence Val es rup 
tured by sound before admission Streptococcus infection 
pyonephrosis impetigo death no operat on 

B X) I 12427 II R II s 'ears old was admitted June 
24 1924 with complaint of frequency and hxmatuna 
There had always been some frequency and nyctuna vv th 
out pain and nocturnal incontinence for one year 
Il'cmatuna appeared 1 week before admission 
Physi al examination d scloscd a poo ly le eloped 
undernourished boy ith tremor of fingers slight cyano is 
rhinitis and cardiac enlargement Pulse 0 respirations 
3 blood pres urc 30-74 hite blood c 11 8 000 red 

blood cells 4 000 000 hxmoglobin 55 per cent A d agno 
sis of chronic rheumat c endocarditis and mitral insufli 
ciency had been made Bladder vas per ussif le abo e the 
symphysis Both kidney s w ere palpable There vassli ht 
tenderness in both flanks I octal e animation disclo e 1 
prostate normal in size shape and consistence Patient 
was cvstoscoped and 260 cubic cent meters of residual 
unne was fou n i The bladder capacity w as 3 3 cub c centi 
meters rhe bladder sho\ ed trabcculation no ulcers no 
diverticula The tngone was slightly hypertrophied V 
study of the prostatic orifice showed an internal sphincter 
so greatly dilated that the cystoscoj e could be pulled out 
into the 1 ostenor urethra and the v erumontanum seen \s 
one drew the cy stoscope out to the rej ion of the erumonta 
num floating tags of mucous membrane ere seen pro 
jecting from the late al walls of tl c poster or urethra 
Ih sc were assumed to he ruptured valves V cystog am 
sho ed a d latation of tl e v esical sphincter a large hour 
glass bladder with some trabcculat on (rig 9) 

Urinalysis disclosed cloudv acid urine pccific gra ty 
1004 albumin y plus occasional casts pus 2 plus culture 
of pus showed bacilli and cocci Ihtbalcin test showed 
on admission appearance time 12 minutes 45 per cent 1 
hour \fter admission patient became quite si k He had 
a fluctuating temperature up to 103 8 degrees 1 ul e went 
as high as 130 hrcmogloLin dropped to 42 per cent Blood 
culture was negative \ typ of impeti o vith herpet e 
vesicle from hich streptococci vere cultured de eloped 
He was gi en a blood transfusion and this wa followed by 


a marked reaction with considerable drop in blood pressure 
and acute dilatation of the stomach The non protein 
nitrogen rose to 200 milligrams per too cubic centimeters 
Temperature rose and remained around 103 Patient died 
July 7th Autopsy (No 8131 J H II ) showed congenital 
alves of posterior urethra dilatation of the bladder 
cystitis urethntis bilateral pyelonephritis bilateral hydro 
nephrosis with hydro ureter double left ureter with 
doul le kidney dilatation of stomach hypcnemia of in 
testines enlarged heart 

The fatal ending in this case should be taken as 
a warning not to rupture the congenital valves by 
the passage of sounds without previous prepara 
tory treatment directed against the renal 1m 
pairment and residual urine 

Case 6 Con enital valves of the prostatic urethra 
ob truction but no incontinence kidneys ureters and 
bladder markedly dilated punch operation cured I ol 
lowed 18 months Well 

BUI 15354 r V aged 11 years admitted to hos 
p tal October 3 1926 Patient has had difficulty of 
1 nnation since birth Shortly after birth the abdomen was 
disco ered to be much enlarged This continued up to the 
time of admission There was al 0 a history of occasional 
headaches and the usual diseases of childhood but no per 
si tent incontinence or impaired health lhc present ill 
ness began with vomiting months before admission 
which v as followed by nausea and frequent dro •siness 
Examination by patients physician revealed bilateral 
tumors ur the kidney reg on and a diagnosis of congenital 
polycystic kidney was made Two weeks before adm ssion 
tl e non protein nitrogen was 9S milligrams per 00 cul c 
centimeters On admiss on examination re caled a lis 
tended abdomen chronic nausea occasional omiting 
d IT culty of unnation but no incontinence The face wa 
oedematous pul c o chest normal both kidneys enlarged 
and palpable t 0 to three f n ers breadtl below the costal 
margin The dilated ureters were palpable on each s dc of 
the median line from the k dneys to the bladder On rectal 
examination the anal spl meter was found to be no mal the 
prostate underdeveloped the base of the d s tended bladder 
g eatlv dilated and the ureters palpable by rectum The 
bladder was greatly dilated On October 29th a No 16 
cojd catheter was passed with ease until the prostate 
portion of the urethra was reached It then encountered 
an impassable obstruction \fter much manipulation a 
No 7 ureteral catheter passed into the bladder The urine 
was allowed to escape gradually over a penod of 3 days at 
the end of which tune the palpable distended bladder 
ureters and kidneys had d sappeared The unne was clear 
acid specif c gravity 1006 albumin plus microscopic 
c animation ncgati c Blood creatinine was 12 milligrams 
per 10 cubic cent meters non protein mtro cn was 160 
milligrams carbon dioxide 7 7 per cent There was no 
c crction of phthale n in 3 hours Three days later the 
blood urea dropped from 160 to no milligrams and the 
phtlialein rose to 16 per cent in 2 hours During the next 
10 days the bladder was drained continuously with a ure 
tend catheter and during this penod the blood urea 
dropped to 37 mill grams and the phthalein increased to 
16 pet cent in 3 hours The patient improved immensely m 
general health and was considered sufficicntlv well for 
operation V cystogram was taken 10 days after urethral 
instrumentation As seen in Figure 10 there was a greatly 
distended bladder hich extended upward to the brim of 
the pelvis on the right There -as a conical process extend 
1 g from the bladder do\ n into the posterior urethra to the 
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This patient was in a de peratc condition on 
admission with no phthalem output and a non 
protein nitrogen of 1 13 Had decompression been 
maintained longer than 24 hours it is possible 
that the patient would have done better How ever 
the condition was almost hopeless from the start 
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tent m hours after appearance Subsequent examination 
ho ac l a similar high out put Tht non protein nitrogen 
\ ar e f from 40 to 48 milligrams per liter 1 rcatment con 
ststed of passin" sounds at mtc ah of from 3 to 4 days 
with continuous drainage of bladder with an inlying 
catheter folio ed by an irre ular pas age of sound up to 
No 61 at intervals of from to 4 day This was followed 
1>\ 1 rap d improvement in u ination On discharge from 
the ho pitaf the pati nt was al 1c to void in a good st cam 
without hesitation Control was good and there was no 
in ontmence 

C\ rg Con cnital val es of tic prostatic urethra 
nu k d obstruction with great Idxtation of kidneys and 
ureters impaired renal fun t on pun h oper tion one 
\ 1! c ex iscd obstruction emov ed dilatation of one ure 
ter and kidney 

J \\ II U I if a a ed 4 yea admitted to 11a net 
I anc Home of the Jol ns Ho[ kin Hosp tal Septeml cr 14 
10 2 omplaimng of large stoma h pain on urination 
and frequent omiting in e childhood The patient had 
not gamed in weight He a g nerally onstipated has 
1 ad numerous re piratory on pli ations and bad health 
in e infan y Stream is vc \ dilh ult to start 1 a om 
I amed by seve e training an I m ch pain O casio ally 
there w e a few drops of blood at tl c end f nnation Lx 
aminxtio (M Kay) the he t visnegati c nlth l lomen 
enlarged in the sui raj ul regonand lotlllanks Nofrce 
fluid was demon t t d in th abdomen Ihebladde as 
lilatcd and palpal le up to the 1 mbili VI 0 c it a au 
sage shaped mass v s * ilj al lc n ci 1 It p sumal ly 
dll ted ureter Noth k Inev were e la ge l and p lpal le 
three fin e s breadth l elov the ost 1 margin Pc u e on 
tl e bladder caused a de re to oul and al o j roducc l much 
pain The gemtah vcrc ormal On re tal e animation 
tl e pro tatc as no m 1 The 1 a e of hlad ler as palna 
He 1 he ureters vcrc not made out lie patient a al le 
to pass onlv o cubi cent mete s of tu bid un e at lirst 
\o ding T vo minutes later he voided 60 cub c centimeters 
more and again after a fe minutes a like amount A 
catheter met with dchnite obstruct on in the p ostati urc 
th a \fter considerable manipulation a No 7oli\ettppcd 
urethral catheter wra pa d into the bladde and fluid 
How cd toes ape lovly The blood urea on adm ssvon was 

0 44 gram per liter 1 hthalcin appeared in 40 minutes bi t 
there wi no el minat n during tt e 1 st and se ond half 
hou s Ihere was 4 pc cent at the end of the third half 
hour fou th half hour 8 j cr cent la t 4° minutes 10 per 
cent total 20 per cent in the 2 hour after appearance Urine 
wasacil spe ifi gravity 1006 album n plus pus plus 

1 ac 111 p esent Four dav afte the nse t on of a urethral 
catheter a cy to ram as taken Vs sho in F gu e 1 
there wa dilatation of tl e bl dder both ureters and kidney 
r el 1 with great tortuosity f the dilated u eter No fun 
wcl l ped proye tion into the p o tatic urcthTa s seen 
( ystoscopy \as done (McKav) V No 7chldscvsto 
scope j a ed easily 1 he I lad ler as f be ulated the 
ureteral onfi e greatly 1 1 ted an l the trig e hyper 
t ophici Nod erti ula ccllul ere seen The pro 
static onh c vas greatlv dil ted Dra ving the cy toscope 
into tie pro tati ureth a and turning to one side atypical 

o genital alveofTyp I as ee on the opposite si lc 
Th val s extended f om the inferior portion of tl e 
v umont n m out vard to the lateral alls of tl e blad 
dr n I down ard along the ro f Ne r tl c ape of tl e 
pro t t« one \ as able Vo ee the point of fus on of the tv o 
v al al o c September 0 a pun li operation v a 
lo t y \01mg and Mcl ay No ai a the ia wa u e 1 
Th lily | un 1 in il\ introduced into th bladlcr 
turnc 1 to the 1 ft in er cutting tul e | a tly w tl d av n 
folio cd by c ipe of flu d lie 1 stru lent v as then 


dra vn out until arrested evidently by a left valve leaflet 
The inner cuttin tube was Tapidly pushed home cxci ing 
a leaflet which when spread out measured 3 millimeters in 
diameter It was thin and membranous in character Hie 
patient was removed immediately from the table and 
oided 150 cubic centimeters of urine freely in a large 
stream After waiting 5 minutes 100 cubic centimeters 
more urine was voided probably due to the fllin 0 of the 
bladder by the overdistendcd urcte s and kidneys V sec 
ond cy togram taken 1 days after the operation showed 
no reflux into tl e right ureter The left ureter and kidnev 
pel is were still greatly d lated Sin e then repeated cysto 
grams ha e 1 cen taken on several occasions and continued 
to show no reflu into the right side but persi tent disten 
tion of the left ureter and kidney pelvis as shovn in 
I igu e r 5 No inlyin" catheter was employed after the 
operation Micturition as normal The urine was cloudy 
vath pus and bacteria present The phthalein output in 
ejea ed during the first half hour from 10 to 2 per cent 
The blood urea rose from 40 to 75 milligrams per liter The 
patient was d scharged from the hospital 25 day after 
admi ion excellent condition vo ding naturally with no 
he tation and no incontinence He has been followed 
pr ticnlly 7 months He has imp oved greatly m health 
ind t ength His weight has increa ed 4 pounds Mictun 
tio 1 no mal but hi urine 1 still cloudv 

Although the urinary obstruction has been 
completely relieved bv the removal of one valve 
with the punch and although reflux into one ure 
ter has ceased reflux into the other kidney still 
persists and shows great distention of the ureter 
and kidney pelvis However there has been 
marked improvement m health gam m weight 
and activitv of the child 
Of the q cases reported in Table II seen in the 
Bradv Urological Institute since 1919 the ages of 
the patients were 

\s c 

0 to 

1 to 10 4 

10 to r$ 3 

METHOD OF TREVTSIENT \ND RESULTS 
Punch operation all cured of obstruction 5 

Suprapubic cystotomy with destruction of valve by 
punch cured X 

Suprapubic exstotomy with un ueces ful retrog adc 
sounding punch operation at later date cu cJ j 

Rupt rcof alvc by sound before admi on septi 
ccmia d ath 1 

Not operat d upon 11/ 1 hen entering ho 

pital le th j 

RESULTS OF CASFS TREATED 
Cur*d 5 

Cured of obstruct on but incont rnnt 
Not t eated d ed 

These results show conclusively that the punch 
operation was the method of choice but should 
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al\ a\ be preceded by thorough prepara tor) 
drainage until functional tests show sufficient 
improvement in renal function to warrant an 
operation 

ORIGIN OF Tilt CONDITION 
\ large amount of literature has accumulated 
concerning the origin of obstructing \al\es In 
ib<o Tolmatschew attempted to explain the 
occurrence of the valves bv stating that they were 
simplv enlargements of the folds and ridges which 
commonly occur in the normal urethra statm b 
that if these became hypertrophied obstruction 
woulj re ult The occurrence of the condition in 
earl\ childhood and even in stillbirths convinced 
earlv observers that the condition was one 
f cmbr\ olr gica! origin Bazy brought forward 
the theorv that the valves represented a persist 
ence of the urogemtal membrane He derived his 
theory from the fact that this structure in its 
later dev cl j ment occupies the site corresponding 
to the common location of the valves In 1914 
Lowslev introduced another theory in which he 
concluded that they might be considered as 
anomalous developments from the wolffian and 
muellenan ducts In 191b Watson while working 
upon the embrv ological development of the 
verumontanum found in a cross section of the 
urethra in a fetal stage three fibrous bands ex 
tending from the proximal part of the verumonti 
num to the roof of the posterior urethra Thev 
appeared to represent an attachment of the tip of 
the colliculus to the roof of the urethra and he 
drew the deduction that congenital valves were a 
re ult of fusion of the colliculus at an early stage 
of its development with the epithelium of the 
roof of the posterior urethra (Fig 14) In our 
previous paper from this clinic there was made a 
very careful analytical study of the various forms 
in which the valves occurred By studying cnti 
callv the ca es in the literature and our own we 
have concluded that the congenital obstruction 
llwavs occurs as one of the three types or forma 
tions as show n Our conception of the position of 
the three types is shown in Figure 15 
Type 1 In this the most common tv pe there 
is a rid"e hang on the floor of the urethra con 
tmuous with the verumontanum which takes an 
anterior cour e and divides into two fork like 
processes in the region of the bulbo membranous 
junction These processes are continued as thin 
membranous sheets directing upward and for 
ward which mav be attached to the urethra 
throughout its entire circumference In the ma 
jontv of ca ts of this general type the fusion of 
the valves antenorlv is not complete There 


exists at this point a slight separation of the folds 
However m a few of the cases of which Loss- 
ley s Knox s and Sprunt s are examples the 
anterior fusion is complete while a cleft exists 
between the folds posteriorly Another subdi 
vision which really belongs to this general type 
consists of but a single instead of a double valve 

Type 2 In the second general type of which 
we have one example there occurs a more or less 
cylindrical ridge similar to that found in thepre 
ceding type with the exception that it passes over 
the upper aspect of the verumontanum toward the 
internal sphincter Here it divides into two fori 
like processes which are continued is membra 
nous sheets and are attached to the urethra just 
outside the internal sphincter in a manner similar 
to that described m the foregom type (Fig 17) 

Type 3 There is a third type which has been 
found at different levels of the posterior urethra 
and which apparently bears no relation to the 
verumontanum as do the types just considered 
This was first mentioned bv Jarjavy who de 
scribes it as an iris valve because of the similantj 
in shape to the ins of the eye This obstruction 
was attached to the inner circumference of the 
urethra there being a small opening in the center 
Incomplete varieties of this type have been de 
scribed the most common being a more or less 
crescentic or semicircular fold crossing the urethra 
and being attached either to the floor or roof 
(Fig 16) 

It is very evident from a review of the cases that 
there are considerable variations in the shape and 
position of the valves of any one type Appar 
entlv no single theory as stated previously wall 
explain satisfactorily the formation of all three 
types This apparently suggests that the struc 
tures arise from a more variable structure than 
the urogemtal membrane We are inclined to 
favor W itson s theory as to their origin (Fi tt) 

SVUPTOM VTOLOGV 

1 he sy mptom complex characterising the con 
dition is very clear cut and with careful etanuna 
tion of the history of the patient the diagnosis 
becomes almost self evident The symptoms mav 
be divided into tv 0 headings first those brought 
about by a local obstruction to urination and 
second those resultin 0 from the back pressure 
effect upon the kidneys producing renal damage 
insufficiency and a resulting uramia The symp- 
tom comple under the former heading is some- 
times very difficult to elicit However upon 
carefully questioning the patient or his parents 
one derives a history of continuous difficulty in 
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urination since birth 1 he patient has alw a> s had 
difficulty in starting the stream and when started 
it has alwajs been ver} small with a tendency 
toward dribbling There is usually present a 
marked frequency and \er> often incontinence 
This historj of nocturnal frequenc} and incon 
Unence in man} instances leads to a diagnosis of 
enuresis However the incontinence is alw a> s of 
the paradoxical tj pe resulting from the overflow 
of a great!} distended bladder which never be 
comes completelv emptied In children the 
mother has usuall} noticed that the child has 
quite a large protuberant abdomen and that there 
has been marked growth impairment 
The s} mptoms comin^ under the second classi 
fication are those caused b) the condition pro 
gressing to an advanced stage Thev are those of 
chronic uraimia and simulate chronic diffuse 
nephritis or pol} c} stic kidne} s Thev are brief!} 
anorexia nausea vomiting headaches loss of 
weight and coma m the last stages It has also 
been noted that in these cases the resistance to 
infection is ver} much lowered due probabl} to 
the chronic unemic state Respirator} infections 
are ver} common and the} simulate ver} closel} 
with a ver} large residual urine the old prostatic 
in their susceptibilit} to ascending renal infec 
turns Upon ph}sical examination one finds 
usuall} an anrcmic patient having a greatl} dis 
tended abdomen Upon abdominal examination 
one finds a distended bladder usually bilateral 
masses in the lumbar regions consisting of greatl} 
distended kidne} s and bilateral h}dro ureters 
maj sometimes be made out on each side of the 
abdomen The patient ma> be in an} one of the 
several progressive stages of chronic uraemia 
The> have usuall} considerable nitrogen reten 
tion m the blood Upon attempting urethral in 
strumentation one usuall} finds obstruction in 
the mid portion but a xer} small catheter will 
sometimes pass readil} Often however onl} 
a small ureteral catheter can be introduced How 
ever retrograde instrumentation is ver} difficult 
due to the fact that the ballooned out valves in 
the posterior urethra furnish a ver} definite 
obstruction In some cases urethral instruments 
are arrested b> the valves The pros tatic urethra 
above the valves is dilated and the vesical orifice 
is often so dilated that the valves can be seen from 
the bladder (Figs 18 19 and o) There is marked 
hypertroph} of the trigone the ureteral orifices 
are apt to be greatl} dilated considerable trabecu 
lation cellule formation and occasionall} diver 
ticula are seen 

A great help has been added to the technique of 
diagnosing such conditions b> the introduction of 


radiographic media If the bladder is filled bv the 
introduction oLsodium iodide usually a reflux up 
both ureters occurs filling the pelvis of both kid 
ne>s and the roentgenogram shows a large di 
lated bladder with bilateral h>dro ureters and 
bilateral h> dronephrosis It is ver} interesting to 
note in viewing the X ra} of such a condition 
that the ureter from its juxtavesical portion to its 
entrance to the pelvis of the kidney has become 
greatl} elongated in addition to its dilatation 
lhe weight of this elongated ureter when filled 
with urine tends to the formation of folds and 
kinks because of sagging This kinking sagging 
and occasionally torsion of the ureter greatly in 
creases obstruction to the outflow of urine from 
the kidney pelvis and adds to vesical neck ob 
struction ureteral obstruction The evstogram 
alw i}s shows dilatation of the vesical orifice and 
continuation of the opaque medium down the 
posterior urethra to the site of the valves produc 
ing the t}pical funnel shaped end to the c}Sto 
gram which is different from the funnel seen in 
tabes in which the funnel extends down to the 
external sphincter whereas in a case of congenital 
valves it does not usually extend below the ver 
umontanum as shown in I igures 18 19, and 20 

DIAGNOSIS 

In the differential diagnosis of this urinary con 
dition the histor> as mentioned above is of great 
est importance The presence of the protuberant 
abdomen m an undernourished child with diffi 
cult} in urination and often p}uria should make 
one ver} suspicious The distended bladder can 
usually be palpated and percussed I he palpa 
lion of bilateral masses in the region of the kid 
ne}s and h}dro ureters with a pcrcussible blad 
dcr helps greatl} to confirm the suspicion 'l he 
most striking feature in these cases is the ability to 
sec and palpate the greatl} distended tortuous 
ureters and marked h} dronephrotic sacs through 
the emaciated abdomen of these marasmic chil 
dren In some cases that we have seen the 
greatly enlarged ureters could be grasped be 
tween the thumb and finger and were thought 
at first to be distended thickened intestines 
When the symptoms and signs suggest prostatic 
valves it is ver} unwise to c}stoscope the 
patient immediatel} because in doing so one 
suddenl} empties the bladder ureters and 
kidne} pelves of a large residual urine which 
the kidne} has been working against under 
great pressure We have found it advantageous 
to pass a small soft rubber catheter or in some 
casts ev en a small ureteral catheter and graduall} 
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decompress the bladder in the same way that 
one deals with large residual urine secondary to 
prostatic obstruction After the urinary tract has 
been emptied and a point of equilibrium has been 
established in the blood chemistry a study of the 
bladder maj then be carried out Thecjstogram 
can then usually be carried out favorably with the 
patient s head depressed so that the fluid can 
easily flow upward into the dilated ureters and 
kidney pelves This filling is allowed to progress 
until the entire urinary tract is completely dis 
tended when the catheter is removed and a stere 
oscopic roentgenogram is taken after which 
the catheter is reintroduced and with patient in a 
sitting posture the shadowgraphic fluid is 
allowed to escape completely and the bladder is 
washed out thoroughly with salt solution to avoid 
irritation There mav be some reaction following 
this examination and as a rule several days should 
be allowed to elapse before carry ing out the second 
important step viz cystoscopy Achildscysto 
scope is usually passed into the bladder and by 
withdrawing this one can view the valves m the 
prostatic urethra The instrument can be used to 
study the prostatic urethra because the vesical 
orifice is dilated When the irrigating fluid is 
turned on and off the valves balloon out and then 
partially collapse A small straight tubular air 
urethroscope is also an excellent instrument for 
studying the valves The internal sphincter has 
been found dilated in our cases and one notes a 
funnel shaped dilatation of the prostatic urethra 


quite similar to that seen in prostatectomy in cases 
in which the internal sphincter has been damaged 
but not extending below the verumontanum The 
bladder presents a picture of obstruction The 
trigone is hy pertroplued the ureteral orifices are 
usually dilated and the bladder wall shows 
marked trabeculation, cellules and sometimes 
div cr ticula A cy stogram should alw ays be taken 
Dilatation of the upper urinary tract is present 
In some cases regurgitation up the ureters does 
not occur and one is uncertain whether dilatation 
of the upper urinary tract is present Cy stoscopy 
is always indicated for correct diagnosis Some 
times it is very difficult to introduce a child s 
cystoscope and in such cases fihforms and 
followers are first passed When difficulty is en 
countered it is partially due to the beak of the 
cystoscope meeting obstruction m a pouch in 
front of the valv e or at the verumontanum itself 
In the ins type of valv e the aperture in the valve 
is occasionally not large enough in diameter to 
admit even a small cystoscope By means of a 
urethroscope an excellent view of the valves and 
opening betw een them may often be obtained In 
an adult a No 26 straight tube may be employ ed 
In boy s of s years of age we have had no difficulty 
in employing an endoscope made from a No 15 
tube T or very young infan ts 1 1 may be necessary 
to prepare urethroscopes with tubes of smaller 
caliber The urethroscope shows the opening be 
tween the valves much better than the cystoscope 
the beak of which has to be passed through them 
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btfore the valves are seen The condition should 
be differentiated from congenital polycystic hid 
nc\ s and the condition known as congenital 
hyp rtrophy of the \erumontanum as reported 
b\ Bugbee and Wolbtein Recentlv in this 
clinic we ha\ e had a number of neurological blad 
lers occurring in children with a condition of 
pina bihda occulta present which ma> suggest 
t n„emtal valves These children ha\e the large 
bladder difhcultv in unnation paradoxical m 
continence and symptoms of chronic unemia 
The cvstoscopic and radiographic methods make 
differentiation easy 

TREAUtNT 

As shown in the cas s vhich have been given in 
letail above the ideal treatment for valves of the 
po tenor urethra appears to be as follows 

Careful abdominal examination should be made 
to see whether the bladder ureters and kidneys 
are palnablv dilated Blood ureas should be taken 
ti ce v hether renal impairment is present 
Instrumentation of the urethra should be car 
rad out delicatelv to detect the valves to note 
the position and if obstruction is met with to 
find some instrument generally a small pointed 
ureteral catheter which can be passed throu„h 
the slit letwecn the valves to catheterize the 
I ladder Care should be taken not to empty the 
bla Ider tco rapidly A small catheter will how 
ever allow onlv a small escape of fluid and the 
decompression apparatus is usuallv therefore 
not necessarv If the evaLuation appears too 
rapid even through the ureteral catheter the out 
flow can be diminished b\ carrying the catheter 
over a slight elevation If a larger catheter is used 
in the presence of a markedly distended bladder 
we have found the \ oung Shaw decompression 
apparatus very valuable not only to determine 
the vesical pressure but to provide drainage under 
gradually lessening pressure for several days until 
the apparatus can be safely removed and free 
drainage through a dependent catheter permitted 
In one of our ca cs we now believe that the evacu 
ati in yyas too rapid and that by prolonging 
the decompression fatal result might have 
been avoided although the renal function was 
very bad When the bladder ureters and kid 
neys have been thoroughly drained if the con 
dition of the pitient warrants it one should 
make a c\ stogram Sufficient fluid to till the blad 
der ureters and kidney pelvis (if reflux is present) 
should be introduced Stereofilms should be 
taken so that the contour of the bladder ureters 
kidneys and the funnel shaped projection into 
the prostatic urethra may be clearly seen The 


sodium iodide solution should be carefully drained 
away and lavage of the bladder carried out (o 
avoid irritation Cystoscopy should be earned 
out as soon as the condition of the patient per 
mits By using a very small No 12 child s cysto 
scope one can usually penetrate the slit between 
the two valves bv careful manipulation and thu 
obtain an excellent view of the bladder and pro- 
static urethra during which the valves can usually 
be seen and their extent and site of attachment 
described In one case in which it was possible to 
introduce the cystoscopc into a dilated ureter we 
\ ere able by using the extra long straight opera 
tue cystoscope which 1 employed in koungs 
cystoscopic lithotrite to introduce the cystoscope 
up to the pelvis of the kidney and when with 
drawn the greatly dilated ureter with itsconvolu 
tions and tortuosities and valve like septa were 
seen (hi 2) Unfortunately the operator failed 
to try to identify the renal papdlx and rets of 
urine which are supposed to come from the un 
narv tubules but we believe that this might easily 
be possible m some of these cases Endoscopy has 
also been earned out in some of these cases with a 
special small child s endoscope In this way a bet 
ter view is obtained of the aperture between the 
two valves after the endo cope is drawn outward 
below the lev el 

PREP VRATORTl treatment 
These cases require practically the same pre 
paratorv treatment as cases of prostatic hyper 
trophy with marked back pressure and much 
residual urine As noted above great care must 
be taken in providing slow evacuation of the 
greatly distended bladd r ureters and kidney 
pelvis the condition of the patient being care 
fully studied by renal function tests (non 
protein nitrogen output and phthalem) and blood 
pressure and cardiac examinations to determine 
the effects of decompression Drainage should 
be maintained until the drop in non protein 
nitrogen an 1 incr ase m phthalem is sufficient to 
y arrant the sli ht operation necessary to remove 
the valves One cannot expect restoration to 
normal ind in many cases there is still a marked 
impairment of renal function when the valves are 
excised with the punch 

The punch operation In boy babies it 1 quite 
possible to pass a No 7F punch instrument 
into the urethra and by careful manipulation 
through the aperture between the valves and on 
into the bladder The bladder is then washed out 
and filled again with a weak antiseptic solution 
It has seemed wise to remove only one valve at 
the first operation Tfu is carried out by turning 
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the fenestra of the instrument to one side with 
drawing the outer sheath until the valve is en 
trapped in the fenestra A few manipulations 
bach and forth will determine that this is cor 
rect and that the instrument has not escaped 
beyond the \alvcs When the inner tube is 
pressed home the valve is completely excised 
and removed and the instrument is then with 
drawn (Tig 1) The patient can then be re 
moved from the table and should be instructed to 
void If urination is free and the stream forcible 
it is probably not necessary to introduce a cathe 
ter and if during the next few dav s micturition 
continues satisfactory no additional operation 
is necessary Should it be evident that the ob 
struction has not been complete^ removed 
another c\stoscopic examination to determine 
the presence of a remaining valve and an addi 
tional cut with the punch instrument on the oppo 
site side max be adv isabic In one of our early 
cases one of us (\oung) undoubtedly overdid the 
punch operation in taking live cuts and as a 
result slight incontinence persisted Since then 
no cases of incontinence among the 7 cases treated 
bv the punch have been recorded (Tig 22) If 
immediately after the operation the patient is 
unable to void freely or if the phtlialein and non 
protein nitrogen output tests show considerable 
impairment of the kidney s still present it is prob 
ablv better to emplov a large urethral catheter 
for drainage and free evacuation of the distended 
urinarv tract Such catheters should be removed 
every few days and the duration of the drainage 
determined by the progress of the improvement 
in renal function etc The punch operation is so 
simple and painless that in most cases we have 
found anesthesia entirely unnecessary In several 
of the cases which we have encountered and re 
corded the valves have been ruptured by the 
passage of instruments sounds catheters cysto 
scopes etc In such cases it was possible to see 
the ruptured valve leaflets still attached to the 
verumontanum In some cases even though it 
was possible to pass a fairly large instrument 
valvular obstruction persisted to a certain degree 
so that the punch operation was required after 
the use of marked dilatation and sounds Ihe 
obiection to the u e of sounds is that false passages 
may sometimes be produced In one of our cases 
wc found quite a deep pouch in the floor of the 
urethra beneath the valve into which instruments 
pas cd It ma\ even be necessary to use filiforms 
and possibly a punch which may be ittached to a 
filiform in order to get the instrument through the 
aperture between the valve If instrumental nip 
ture of the valves is the method of treatment cm 


ployed the pre operative and postoperative in 
vestigation and care should be the same as that 
described above for punch operation 

Suprapubic operation In the first case in which 
the condition vv as discovered and cured by opera 
tion m 1912 \ oung opened the bladder suprapubic 
ally and discovered the dilated prostatic urethra 
and a thmv alvewas detected by palpating upon the 
end of a sound which had been passed through the 
meatus Bv means of a knife and rongeur the 
valve was easily excised completelv after which 
large instruments could be passed through the 
urethra into the bladder This procedure has been 
earned out in this clinic in several other cases but 
since demonstrating that the punch operation is 
entirely satisfactory we have personally alwavs 
adopted this in preference to the suprapubic or 
an\ other method of attack 

Perineal operations This method of approach 
was suggested as an alternative route in the paper 
bv’Voung Trontz and Baldwin but we have per 
sonallv never found this necessary or even advisa 
ble Hinman has advised urethrotomy of the bul 
bous urethra for the passage of cystoscopes or 
other instruments and through this has carried 
out figuration 

Figuration This was first earned out bv 
Alexander Randall who reported two cases Bv 
means of the high frequenev current and a ure 
ter cathetenzing cystoscope the valves were 
destroyed by fulguration Four additional cases 
have been reported by Hinman in which this 
method was employed By the use of a child s 
single catheter cystoscope of No isr size no 
great difficulty should be experienced in introduc 
ing the instrument and carrying out fulguration 
in boys in older cases the larger ureter catheter 
izing instrument may be satisfactorily employed 
In babiesonemay encounter considerable diflicultv 
in introducing the cathetenzing cystoscope For 
such cases we constructed our first baby punch and 
have found this so satisfactory that fulguration has 
not been employed in any of our cases It would 
seem more radical and surgical to remove the v alv c 
by excision with the punch and it gives a nice 
specimen of the valve for examination Fulgura 
tion is however we believe quite preferable to 
rough dilatation with sounds 

prognosis 

Prognosis depends very greatly on the extent of 
the obstruction the character of the renal im 
pairment and general condition of the patient As 
this condition is present during fetal life these pa 
tients are usually born with urinary incontinence 
and some degree of renal impairment In a few 
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cases the valvular obstruction is undoubtedly re 
sponsible for stillbirths and in others the patient 
lives only a few days or weeks When at birth 
examination reveals an emaciated unhealthy 
bov with a distended abdomen one should be 
suspicious of congenital valvular obstruction If 
palpably enlarged bladders kidneys and ureters 
are made out the diagnosis is practically certain 
An attempt to pass small instruments will usually 
reveal the site of obstruction in the prostatic ure 
thra Continued efforts to pass small ureteral 
catheters will generally be rewarded by evacua 
ti n of urine and the subsequent introduction of 
sodium iodide and \ ray examination will make 
the diagnosis positive and delineate the extent of 
the ureteral and renal dilatation Only by the 
greatest care will it be possible to save the lives of 
these desperately ill children and in some cases 
the impairment and general deterioration is so 
great as to make it impossible to save them 
Where it is possible by careful preparatory treat 
ment to improve the renal function and general 
condition sufficiently so that the operation mav be 
carried out complete cures may be expected in a 
large percentage of the cases as shown by the fact 
that we ha e now operated upon 15 cases without 
an operativ e death AH but two hav e apparently 
been permanently cured or greatly improved 

SUMMARY 

We report herewith 21 cases of congenital valve 
f the posterior urethra which have been seen at 
the Brady Urolo ical Institute Two of these 
cases were reported by \oun» in 1913 and were 
the first cases in which operative procedure was 
carried out for this condition which had been 
rcco nired clinically In a second paper (Young 
Frontz and Baldwin) 10 additional cases were 
reported In this paper the 9 other cases are given 
in detail Of these 9 cases 7 were operated upon 
successfully 5 of which were treated with \ oung s 
baby punch with excellent results The results in 
ill these / operativ e cases hav e been excellent Of 
the 21 cases which we have now seen 15 have been 
operated upon successfully 

\\ e have been able to collect from the literature 
41 cases of which 12 were treated by operation 
ill since our fir t report Of the last 9 cases seen 
at this clinic all hav e been under 16 years of age 

The follow mg things are stressed the impor 
tance of complete urological examination and of a 
careful history the search for dilated bladder 
ureters and kidney pelves the necessity of blood 
chemistrv if valvular obstruction and renal im 
pairment is suspected delicate instrumentation 
to detect the valvular obstruction careful efforts 


to find the aperture between the valves by means 
of pomted ureteral catheters in order to drain the 
bladder the necessity of gradual decompression 
to av oid shock uraemia etc the use of the evsto 
scope or urethroscope and cystogram to demon 
strate the valvular obstruction the dilated pros 
tatic urethra abov e it the dila tation of the bladder 
ureters and kidney pelves into which the fluid 
usually flows by reflux the necessity of careful 
preliminary treatment before operation is under 
taken the great advantage of the punch opera 
tion with minute instruments especially prepared 
to fit the caliber of the urethra given in detail 
in the cases a ted 

The results obtained with this method arc 
highly satisfactory We wish to brin this condi 
tion before the profession in order to stress 
the importance of early diagnosis from a properly 
obtained history and physical examination and 
to show the simplicity of its treatment with the 
punch operation and the excellent results which 
may thus be obtained 
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SURGICAL TREATMENT Or UNDESCENDED TESTICLES 
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a Ida 
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A LTHOL GH the chief purpose of this article 
is to describe in detail Ombrcdanne s 
technique for orchidopexy a brief revie v 
f the literature concerning various phases of the 
treatment of undescended testicle mav not be out 
i f place 

Since the earliest publications of John Hunter 
dealing with the undescended testicle numerous 
article on this subject have appeared in the litera 
tur The etio\o e v has been discussed and many 
theories have been advan ed as to the causative 
f ictors of this condition Many tvpes of operation 
have been de cribed which haae been undertaken 
in the attempt to restore the testes to their normal 
p sitnn and to preserve the function of these 
rgins 

INCIDENCE 

Statistics compiled by various authors agree 
quite uniformly regarding the frequency of this 
c ndition Marshall reported an incidence of i 02 
per cent in 10 Soo men examined Ziebert m cx 
iminm & men for the Austrian army between the 
years 1870 and 1882 reported 14 0^7 cases among 
6 06 543 men an incidence of o per cent In 
the report made by Ecclcs undescended testicles 
were found in p r cent of 48 000 cases of hernia 
Bey in states the frequency to be one in 500 In 
reporting the frequency in relation to the age of 
the patients Coley later stated that undesccndcd 
testicles were present in 3 per cent of 14 100 bovs 
under 14 \ ears of age in 2 per cent of 3 848 boy s 
between the ages o! 14 and 21 in o 2 per cent ol 
37370 males oyer 21 years of age Hofstaetter 
examined newborn males in order to ascertain the 
frequency of this condition Among 450 male 
children born at term he found that 96 per cent 
were normal in respect to the position of the testis 
\mong 150 male children of premature birth in 
6S per cent the testicles occupied the normal posi 
tion and in nearly eyery cas after S to 10 days 
of extra uterine life the testicles were in the scro 
turn or could easily be slipped through the external 
ring Burdick and Coley reported that 482 cases 
of undescended testicle w ere found at the Hospital 
for ruptured and Crippled between the years 
1S91 and 1924 In this group the relation of inci 
dencc to age was as follows 
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The war department has reported an incidence 
of 0 1 per 1 000 men examined for the draft or 
Oji per cent Rennes also reported 6 cases amon 

600 recruits 

SITE 

Faulty descent of the testis occurs most Ire 
quently on the n^ht side In 239 cases of Coley s 
series the undescended testicle was on the right 
side in 18S cases it was on the left side and in 55 
cases the condition was bilateral This dispropor 
tion has also been noticed by other authors for 
instance Pasche reports that among 64 cases iS 
were bilateral 28 on the right side and r8 on the 
left Meyers thinks that descent on the left side 
is more frequent because of the pressure exerted 
by the distended sigmoid 


ETIOLOGY 

Many theories haye been offered of the etiology 
of undescended testicle among which are the 
following (1) short spermatic vessels ( ) fusiofl 
of the testicles (synorchism) (3) fetal peritonitis 
(4) adhesion of the cord and its structures in the 
vicinity of the internal ring (5) faultv develop" 
ment of the internal oblique muscle and its con 
joined tendon (6) anomalous or defective dev el 
opment of the processus vaginalis (7) abnormal 
position of the fetus m iitero (8) absence of muscle 
fibers m thegubcmaculum testis and (9) heredity 
Phat any single one of these causes is a constant 
etiological factor is difficult to reconcile with the 
conditions found at the time of operation but the 
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abnormal descent may be due to a combination of 
factors which \anes with the individual 

Adhesions are frequently present between the 
vas deferens and the adjacent tissues in the region 
of the internal ring or between the processus 
vaginalis and structures of the inguinal canal At 
the same time the spermatic vessels arc shortened 
to such an extent that the placing of the testicle 
in the bottom of the scrotum without tension is 
rendered practically impossible Ahvisatos how 
ever states that the shortness of the vessels is an 
effect rather than a cause of abnormal descent 
Turner ascribes this condition to faulty position 
in utcro stating that abnormal pressure of the 
thigh against the inguinal canal prevents the com 
plcte descent of the testicle into the scrotum 

Cases have been reported in the literature in 
which the condition has occurred in several gen 
erations of a family — rinotti Buedinger Gosse 
lin Vidal Hofstaetter and others having ob 
served this tendenev 

P VTIIOLOGV WATOUV VND IIISTOLOGV 

Upon gross examination we find that the unde 
scended testicle is usuallv smaller less elastic and 
less firm in consistency than is the normal testicle 
Sometimes but very seldom the testicle docs not 
have any connection with the vas deferens and 
sometimes also only some y ellow tissue is to be 
found a trace of the undeveloped testicle some 
times there is no testicle at all Usuallv however 
the undescended testicle is present but as we have 
said is smaller and less elastic than the normal 
testicle 

Histologically considered the undesccnded tes 
tide has certain features which are constantly 
present The investigations of Odiorne and Sim 
mons revealed thickening of the tunica albuginea 
and of the basement membrane of the tubules 
Diminution m the number of spermatogeme tu 
bules also may be noted These cells which are 
few and irregular may show ev idences of degen 
eration while the cells of Ley dig mav be increased 
m number and well developed The absence of 
spermatids may be strikingly noticeable m fact 
Uffreduzzi states that spermatogeme cells arc 
present in only 10 per cent of the cases Caull 
reports that these cells may also degenerate as 
adult life is reached and that most of the testicular 
tissue is then replaced by fibrous and fatty tissue 
however interstitial cells are usually present If 
these cells are present — a condition which is re 
sponsible for the internal secretion upon which 
depends the development of sccondarv male 
characteristics — should the testicle be removed 
in such patients? 


Many authors adv ise orchidectomv if the oppo 
site testicle occupies the normal position however 
we see no rational cause for removing the unde 
scended testicle and the presence of interstitial 
cells w ould seem to be a forceful contra indication 

Ombrtdanne s opinion is as follows Before 
puberty an ectopic testicle looks on section like a 
normal child s testicle Its epithelial cells arc nor 
mal The interstitial cells are proportionately more 
numerous than in an adult s testicle but this is 
normal in a child After puberty the interstitial 
cells are \ ery numerous and this is an argument 
against orchidectomy if it can be avoided After 
pubertv however one will find only a few sperma 
togones verv rarely spermatids and never sper 
matozoids So that if the operation is to be useful 
one must operate on the boy before puberty be 
cause at that time the testicle is normal and one 
can hope that the testicle placed in a normal posi 
tion will grow normally 

CORIPLIC YTIONS 

Manv complications mav be associated with the 
abnormal descent of the testicle In the ectopic 
testicle there may be found (1) a malignant 
growth ( ) torsion (3) pain (4) inflammation 
(0 atrophy other complications which may be 
observed are (6) hernia (7) hypogenitalism and 
(8) psychic disturbances 

The association of a malignant condition of the 
testicle with its abnormal position has been dis 
cussed in a prev ious paper 1 anner collected 600 
cases of malignant testicle from the literature up 
to the year 19 Of the 452 cases of malignant 
grow ths of the testicle reported by Cunningham 
412 occurred in normally placed testicles From 
Cunningham s report wc may draw the conclusion 
that a malignant growth is fiftv tunes more likely 
to develop in undescended testicles than in nor 
mal testicles since the ratio of the incidence of the 
former to the latter is 1 joo Bulklev states that 
among every seventy five testicles retained in the 
abdomen one testis will become malignant and 
Keyes also states that testes retained m the abdo 
men are more likelv to become malignant Om 
bredanne points out that although a malignant 
growth is frequently observed in these cases it 
occurs only in adults The association of tumors 
of the testicle with cryptorchidism m horses is 
well recognized 

Torsion may also occur especially m cases of 
the type designated by Eisendrath as migrating 
testes In these cases because of a congenital 
deficiency in the internal oblique muscle and its 
conjoined tendon the testicle can more readily be 
moved upward and downward 
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Sometimes an ectopic testicle will cause some 
pain when the patient is walking sometimes espe 
dally in adolescents neuralgia will be noted Pain 
like torsion is especially to be noticed in cases of 
migrating testicle Ombredanne thinks that 
torsion rarel} occurs in an ectopic testicle 

Because the abnormal position may favor 
trauma inflammation or orchitis m3y occur In 
fact orchitis in an ectopic testicle gives special 
svmptoms which are correlated with the position 
of the testicle and may appear to be unusually 
grave Peritoneal symptoms are observed and a 
differential diagnosis must be made between or 
chitis a strangulated hernia torsion or in case 
the testicle lies in a deep iliac position appendi 
citis In such a case one must always look for the 
testicle in the scrotum m order to avoid mistakes 
Gonorrhoea is said to be very prone to attack the 
undescended testicle 

The association of undescended testicle with 
hernia has long been recognized In a series of 
So 7 j 0 cases of hernia Coley found i 357 unde 
scended testicles while Eccles reports 854 among 
48 00 o ca es of inguinal hernia Uffreduzzi states 
that go per cent of incomplete!} descended tes 
tides are associated with hernia Schonholzer 
states that hernia is found in per cent of the 
ases Rawlings in 75 per cent Odiorne and Sim 
mons in 57 per cent while Rovsmg states that 
hernia is present in 100 per cent of the cases On 
the other hand Turner reports a series of 43 cases 
of undescendcd testicles of which onl> 17 were 
associated with inguinal hernia However in 
spite of the disparitv of the figures regarding this 
issociation it is evident that hernia is frequent!} 
present in cases of undescendcd testicle 

ATROPIIV 

\troph> ensues if the testicle is not restored to 
the normal position The investigations of Moore 
which were carried out on animals demonstrated 
that if the testicle occupies a position m the ab 
dominal cavity the mtra abdominal temperature 
is too high for the preservation of its normal func 
tion He also showed that if the normall} de 
sccnded testicle is placed in the abdominal cavit} 
a microscopical examination will reveal degenera 
tiv c changes of the seminiferous tubules m as short 
a time as weeks However if the testicle is re 
placed in the scrotum before too long an interval 
of time has elapsed it will again assume a normal 
appearance 

Either of two types of hypogenitalism maj be 
manifested clinically in cases of undescendcd tes 
tide name!} Froehch s syndrome or congenital 
hypogonadism Eva dene e of such a condition 


should be sought in the examination of these 
cases 

TYTES 

There are two chief t}pes of undescended tes 
tide that in which the descent is incomplete and 
that in which it is faulty Among the cases of the 
former t}pe the abdominal and inguinal positions 
are evident In the latter type of case the testicle 
may occupy a portion of (1) the pubic region 
abov e the symph} sis pubis (2) the femoral region 
ov er Scarpa s triangle or (3) the perineal region 
that is the region lateral and external to the 
scrotum 

In Coley s series the inguinal position was most 
common occurring 73 times among 537 cases the 
second most common location was in the upper 
part of the thigh as observed in 13 cases while 
the pubic or perineal position was not observed 
in any case in Coley s senes 

pi \g\osis 

The diagnosis can usually be made with relative 
ease If the testicle is not found in the scrotum 
the areas mentioned above should be examined to 
ascertain the position of the organ which is usu 
ally identified as a small elastic ovoid mass 
The testicle can usually be palpated by careful 
manipulation of the inguinal canal and by gentle 
pressure downward and inward toward the pubic 
spine but it is not always possible to palpate it 
even when it occupies this position 

O casionally during examination the cremas 
tcnc reflex will draw a normal testicle hi e h into 
the upper part of the scrotum and tin temporary 
position may be misleading A migratin testi 
such as has been described by Eisendrath may 
move freely upward and downward and if it is in 
a child a marked change in its position will occur 
if the child is straining or cry ing 

ace for orrr vrvov 

Opinions vary as to the correct age for opera 
tion Certainly it should be done before the age 
of puberty is reached and preferably between the 
ages of S and 12 years Broca states that opera 
tion should be performed carlv Sonneland ad 
vises operation between the ages of 10 and 12 
years Meyer 8 to 10 years — and even earlier jn 
bilateral cases Coley operates between the 
eighth and twelfth years while various other 
authors advise later periods — Duchesne operates 
between the ages of 10 and 20 years and Carher 
between 17 and 25 years \fter the ci hth vear 
the testicle has the opportunity to descend nor 
mally and moreover the structures are larger ana 
more easily recognized than in earlier years 



HIGGINS AND WELTI SURGICAL TREATMENT 01 UNDESCENDED IESTICLES 539 


As we have already noted according to Ombre 
danne the histological picture presented in cases 
of ectopic testicle makes it essential that operation 
be performed not later than the twelfth year In 
general he advises operation during the period be 
tween the sixth and eighth y ears in those cases in 
which the small testicle has not descended below 
the pubis recommending also that the parents be 
told that the testicles of the child may or ma> not 
descend but assuring them that the chance of 
obtaining favorable results is greater if operation 
is performed 

INDICATIONS TOR OPERtTION 
The complications which may accompany un 
descended testicle indicate the advisability of per 
forming orchid opexy However if by raanipula 
tion the testis can be brought to the bottom of the 
scrotum operation is contra indicated as descent 
will always occur at the age of puberty 
In some cases a testicle w hich cannot be brought 
to the bottom of the scrotum by manipulation 
may descend normally in the period between the 
tenth and twelfth years Usually however if by 
manipulation the testicle cannot be brought to 
the level of the pubis at an early age it will not 
descend unaided at any later age 
When the testicle cannot be found clinically 
operation is indicated The physician should 
always tell the parents however that cases do 
occur in which the testicle cannot be found even 
at operation 

As for the results of operation the following 
figures show the location of the testicle after opera 
tion according to a report made in 19 6 by Bur 
dick and Coley The results which were reported 
simply as satisfactory without any record of 
further observations are classified as not 
Stated 


are also excluded the result would be considered 
satisfactory in 60 per cent of the cases The 
authors consider that 50 per cent of the end 
results were satisfactory 
In this same senes the size of the testicle after 
operation was as follows 


s c 

Not traced r o 

Not stated 3 *5 

Not palpable 13 

Atrophic 47 

Normal 29 

Total 537 


According to these figures m the total series 
7 per cent of the testicles w ere of normal size after 
operation If the not traced and not stated 
cases are excluded 31 per cent of the testicles 
were normal in size Probably 15 per cent might 
be considered as an approximately true propor 
tion 

In his report of the end results of 15 cases of 
undescended testes in which operations were per 
formed by Bevan Eisenstaedt states that in none 
of the ten patients who returned for follow up 
examination was there any evidence of hernia 
In this series the position of the testis was found 
to be midscrotal in four cases and low scrotal m 
six of the cases examined after operation An m 
crease in the size of the testicle was noted in all 
cases that were traced 

Turner reported the end results m 43 cases m 
70 per cent of which the transplanted testicles 
were well down in the scrotum 

Mixter reports a o 5 per cent mortality He 
secured satisfactorv end results in from 75 to So 
per cent of his cases The relation of the end 
results to the position of the testicle at operation 
is indicated as follows 


Not traced 
Not stated 
Not palpable 
Inguinal canal 
Outside external ring 
Upper crotum 
Scrotum 
Til Kh 


C 


120 
» 7 
13 

13 


77 


64 

114 

9 


Total 


S37 


Excluding only the cases which were not traced 
satisfactory end results were secured in 42 per 
cent of these cases this rate being based on the 
assumption that from the standpoint of location 
after operation a testicle in the scrotum or upper 
scrotum is satisfactory If the not stated cases 


Int a abdominal 
Ingu nal canal 
L tc nal ring 

total 

Meyer reports 64 cases in 35 of which the post 
operative records w ere followed In all the follow 
up cxamin itions of these cases the testicle was 
found to be well down in the scrotum no case of 
atrophy retraction or hernia was reported 

Among the 31 cases in which the testicle was 
fixed in the scrotum Fasten reports good results 
in 3 26 per cent fair results m 22 58 per cent 
and poor results in 45 16 per cent of the cases 
On the other hand operation by fixing the tes 
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tide m the upper thigh give the following results 
in a scries of ten cases in 70 per cent good results 
in 10 per cent fair ind in o per cent poor In 
the former group the testicle showed development 
in o per cent of the cases whereas in the latter 
development occurred in 60 per cent 

SURCICVL TREVTMENT 

l nilatenl cctop\ \n operative procedure on 
an ectopic testicle mi\ be considered ideal if the 
integntv of the gland is not sacrificed by gangrene 
or atrophj and if the testicle is made to occupy 
the base of the crotum without tension or dis 
comfort 

Walthcr has emphasi ed the value of utilizing 
the elastic septum of the scrotum whereas in his 
senes Ombndanne performs a transscrotal orchid 



opew He has used this operation for 20 years 
and in man\ hundreds of cases 

Lowering of the testicle which at limes ncces 
sitates the division of the spermatic artery and 
because of other complications compromi es the 
integntv of the gland is unnecessary with the 
technique of Ombrcdanne as in it the septum is 
brought up to the testicle Because of the elas 
ticitv of the septum the testicle will be found in 
its normal position within 3 or 4 weeks after the 
operation 

Oiitbr fa tine s technique The usual incision for 
inguinal hernia is made and the anterior wall of 
the inguinal canal is incised The cord is then ex 
posed and isolated The mobihtv of the testicle 
may be found to be impaired b\ a fibro adipose 
mass of tissue which tend to draw it in the direc 
tion of the bottom of the scrotum In this mass a 
peritoneal vaginal cul de sac may be found which 
mav contain the unrolled epididvmi therefore 
extreme caution must be exerted to free the hot 
tom of the cul de sac without cutting the cpidid 
vmis or the vas deferen By gentle dissection 
the lower extremity of the gland is freed from the 
adjacent tissue (Fig 1} 

The peritoneal vaginal canal is then explored 
It is usually patent a condition which max ex 
plain the association of an undescended testis with 
hernia A radical operation for hernia should be 
performed at this stage If the canal is unoccupied 
by a hernia obliteration of the canal is unneces 
sary as it will close spontaneously after operation 
when the wall of the inguinal canal has been re 
stored in front of it However if we find that the 
cord 1 shortened then by transverse division 01 
the serous peritoneal vaginal canal and retraction 
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Fig 5 Tifthstop traction suture 
is grasped by hxmostat in ord r to 
draw testicle into place 



Tig ( S tl step testicle lias been 
drawn through the septum bj means of 
the traction uture 


Tig 7 The e\enth step consi ts 
in the partial closure of the opening 
through the septum 


of one half of it upward and the other half down 
ward additional length ma> be secured which 
facilitates lowering of the testicle 

A sliding knot is then placed above the gland 
(Fig 2) and the testicle is covered with a w trm 
moist compress 

The scrotal raphe is marked with two Rochcr 
clamps and held gently Then with the left index 
finger beginning at the inguinal incision a pas 
sage is made into the scrotum progressing toward 
the middle of the sac diagonally opposite (rig 3) 
Blunt curved scissors mav be of aid in the making 
of this tunnel 

When the elastic septum is reached it is forced 
back and the integument of the scrotum on the 
opposite side is raised In a case of bilateral 
ectopv no obstacle will be met if the ectopy is 
unilateral if for example the left testicle occupies 
a normal position and an orchidopexy of the right 
testicle is being performed care must be taken 
that the finger used in making the tunnel elevates 
the left testicle and presents to the edge of the 
scalpel only the scrotal integument which overlies 
the elastic septum of the scrotum On the side of 
the scrotum elevated by the index finger a ver 
tical incision approximately 3 centimeters in 
length is then made The incision includes the 
whole thickness of the integument 

The septum then becomes visible being recog 
mzed b> its white color By means of a compress 
the two cutaneous lips are pushed back along the 
finger which is pushing the septum in the inverse 
direction B> this procedure separation is ac 
comphshed and a place for the testicle is se 
cured 

Next the septum which has been elevated bv 
the index finger is pushed back and grasped above 


and below by two Kocher clamps The septum is 
incised vertically between the clamps thus mak 
ing it possible for the finger to pass through the 
septum In this way a transscrotal passage has 
been formed from the right inguinal incision to 
the left scrotal incision A Kocher forceps is 
clipped to the tip of the finger (Fig 4) and the 
latter is slowlv withdrawn the forceps being 
drawn with it through the inguinal incision The 
free ends of the catgut the slip knot of which has 
been placed around the neck of the gland are now 
grasped with the clamp of the forceps (Fig 5) and 
brought through the opening in the septum 
If the cord and deferens are sufficiently long 
the testicle can easily be brought through the 
opening which has been made in the septum of 
the scrotum If they are too short and the testicle 
cannot be brought down to the opening in the 
septum the opening in the septum must be ele 
vated to the testicle (fig 6) This technique of 



li" 8 Jlil teral transscrotal orchidope > {Ombrt 
dann ) Schema! c dra mg shown,, relati e positions of 
( ) the te tele wlich ha been lo ered into the scrotum 
in the fret operation and (2) the testicle which is 1 emg 
lo sere I in the second op ration 
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bringing the septum up to the testicle always ren 
ders orchidopexy possible It is the chief advan 
tagc of the transscrotal or Ombredanne technique 
The ( r cmng in the septum should be closed 
next Care must be exercised here to make this 
ck urc sufficiently tight to prevent escape of the 
testicle but not ti lit enough to cause strangula 
ti mi Tht cord is forced back in the upper com 
missure of the incision and a suture of linen is 
placed below it and secured all the way dowm to 
the lower part of the button hole incision thus 
assuring hxmostasis (IV 7) Ombredanne does 
not advise catgut as it maj absorb too rapidly 
and allow the testicle to escape Traction on the 
testicular suture will show whether or not the 
cord moves freely through the remaining opening 
in the septum and traction on the cord m the 
inguinal canal will make certain that the testicle 
cannot escape through the opening in the septum 
The traction suture about the testicle is then re 
moved b) releasing the slip knot and the opening 
into the scrotum is closed 

All that remains to complete the operation is 
the restoration of the inguinal canal as it is done 
m the operation for hernia As the ectopic tes 
tide which has been thus fixed below the normal 
testicle tends to rise the clastic septum deviates 
to one side and the testicle occupies a position 
1 eside the normal testicle 
Bilateral ectopy It is seldom advisable to per 
form a bilateral transscrotal orchidectomy in a 
one st ige operation by the Ombrtdanne tech 
mque although Ombrtdanne occasional!} advises 
it if there is an ectopic testicle on one side and a 
floating testicle on the opposite side or in a case 
of two floating testicles Usual!} however there 
is danger in performing a simultaneous bilateral 
orchidopcxy even b> Ombredanne s technique 
for a band mav be produced by the crossing of the 
cords below the root of the penis with resultant 
difficult} in urination because of pressure on the 
urethra Tor this reason Ombredanne advises the 
unilateral operation as a general rule 
In a case of bilateral undescended testicles the 
more difficult side is operated upon first When 
the second operation 1 performed about 3 months 
later it is astonishing to see how the testicle which 
has alreadv been operated upon has increased in 
size in compan on with the opposite undescended 
testicle In this second operation it is necessar} 
to pass below the testicle previousl} fixed for at 
thi point the septum can be more easily drawn 
up about a testicle which occupies a high position 
(Fig S) 

Usually no difficulty is encountered at the 
second operation Occasionally however some 


difficulty arises when one tries to separate the 
scrotum from the lower plane m an attempt to 
secure a cutaneous opening for the testicle 
According to Ombredanne s statement a sufficient 
opening can be obtained if the cellular layer is 
separated gcntl} with curved scissors In these 
bilateral cases a short time after the second 
operation the testicles are found to be at the same 
level especiall} if the cords are of approximate]) 
the same length 

The notable features of Ombredanne s tech 
mque are the following (1) no interference with 
the blood supply of the cord and of the testi !es 
is necessar} (2) if the testicle cannot be placed 
in the base of the scrotum the septum can be 
brought up about the testicle the elasticit} of the 
septum tending within a few weeks to bring the 
testicle to the base of the scrotum (3) the septum 
is the best agent whereb) to fix the testicle in the 
scrotum after it has been brought down into it 

RESULTS 

Ombredanne and his assistants have operated 
on nearl} 900 cases with this technique Immedi 
ately after operation an increase in the stze of the 
testicle is to be noticed This increase is partialh 
to be explained b} the swelling of the tissues sur 
rounding the testicle but after 3 months tht in 
flammatory condition will have subsided and the 
size of the testicle itself can be well discerned In 
some cases its enlargement is surprisin In cases 
of bilateral ectopy in which operation is always 
first performed on the smaller testicle when the 
patient comes back 3 months later to have the 
second operation the first smaller testicle which 
is now in the scrotum is very often found to be the 
larger This is always ver} convincing proof of 
the efficacy of the treatment and the parents are 
ver} much encouraged 

Of course such excellent results are not ob- 
tained in all cases Sometimes w hen the testicle 
is not found before operation it is not possible to 
find it at operation or some yellow tissue may be 
the only sign of its presence But in such a case a 
splendid ihac gland may be present with a fair)} 
long cord w aitmg before the closed door of the 
inguinal canal With Ombredanne s technique it 
is easy to fix such a testicle in the scrotum 

In other cases the testicle may be found before 
operation but it may not have the tenderness 
which is characteristic of the testicle Froehchs 
syndrome may be present and at operation one 
may findonlva\er> small soft testicle Too often 
such a testicle will not grow after operation in 
these cases also one has to deal with a genera 
aplasia and very little elastic tissue is present in 
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the undeveloped septum The septum will also 
distend secondanlj allowing the testicle to re 
ascend to a certain extent Sometimes however 
if the ectopy is bilateral after operation on the 
second side the second testicle will pull the first 
testicle down again by means of the septum so 
that one mav have agreeable surprises in these 
cases In an> event Ombrcdannes technique 
seems to be the surest method to prevent recur 
rence and to secure a good development of the 
testicle 
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CYRCINOMY Or THE MALE URETHRA 

With \ Technique of Penis Extirpation 1 
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T I I r occasions 1 occurrence of carcinoma associ 
Tted with periurethral ab cess and similar 
nusltadingsecondarv chmcalsyndromes again 
needs tmphasi U e should attempt to diagnose 
earlier this rare neoplasm which is particular!} 
suitable ta surgical attack owing to its low degree 
of mahgnancv The discrete local growth the 
lateness and rant\ of metastases together with 
the case of local removal due to the surrounding 
an itomical structures i such that resection gives 
a high proportion of favorable results except in 
advanced and unusual cases The tumor is anal 
o ous in its cour e to bladder carcinoma although 
it is more suitable to resection than are most of 
those turmrs The difficulties encountered with 
this tumor are maml> those of diagnosis It is 
a characteristic tendenev of this neoplasm to con 
tract the urethra and to become secondarilv in 
fected In the routine manner of the clinic the 
insi Ik us carcinomatous background ma> be com 
pletcH overlooked in the treatment of the pen 
urethral ibscess and the cancerous stricture 

FRFQVjI Ntx 

Robb was unable to find a spectmen in the 
museums of the Roval Colleges of Surgeon m 
London and Edinburgh 

fhiaudicre published the first case in 1834 In 
1907 Preiswerk colle ted 4 i cases in the first 
comprehensive review of this subject omitting 
however several cases Since then valuable ar 
tides have ippeared bv Rizzi Amadeo Christen 
O \cil Kretschmer and Culver and Torster In 
a surv ey of the literature vve hav e been able to find 
1 10 cases on record excluding doubtful ones such 
as those reported in Thomson Walker s text book 
(insufficient evidence) and those cases of pro 
static carcinoma carcinoma of the perns and epi 
thehom 1 dev eloping in fistulous tracts reported in 
the literature a carcinoma of urethra 
1 he majorit} of cases occurred in patients in the 
cancerous sixth and seventh decades Patons 
case hov ever occurred in a bo\ of 18 Hutchm 
on s in a ni in of and Kroiss in a man of 91 

ETIOLOGY 

The exact stimulus for lawless tissue prolifer 
ation is at the present time unknown Mam 
pre h po mg factors have been described in con 

Th U Ilf ml ! 1 jr fn.bD.ISm 
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nection with this particular tumor of the urethra 
and as man} theories of etiolog} Aside from the 
classic theories of Cohnheim and Virchow regard 
ing tumors in general gonorrhoea and trauma 
are most frequent!} accused In Rizzi s statistics 
of 5 cases a previous gonorrhoea was found in 
60 per cent and trauma in 10 per cent Of Tan 
ton s 65 cases 26 had gonorrhoea Christen 
encountered a histor} of gonorrhoea five times in 
S cases Bierbaum Tizon Amadeo and others 
emphasize this factor Probable gonorrhoeal 
stricture of the urethra has been described in 
manv cases b> Lavenant Hall Cabot Witzen 
hausen and others— and traumatic stricture in 
the cases of Hutchinson etc Undoubted origin 
in a gonorrhoeal stricture is reported b} Robb 
Wassermann Ga}et Lipman Wulf and Flatte 
emphasize the origin of carcinoma in the dilata 
tion of these strictures rather than in the stricture 
per se Thus the frequent relation of car moma 
to stricture is note worth} but the incidence of 
urethral neoplasm in the strictured and m those 
with a past histor} of gonorrhoea iscertainl} vei) 
small stronglv suggesting additional factors of 
greater importance 

In Kretschmer s and Grunf eld s cases papilloma 
hid previously been removed from the urethra 
^hattock was inclined to regard arsenic medica 
tion as an etiological factor and in Kretschmers 
case s}mptoms developed rapidl} following the 
use of Hartzell s (iodine gl}cenne) fluid Culver 
and Forster s case was scalded bv steam In the 
ctsc of Olivier and Clunet sex perversion was a 
possible factor and in that of Soube>ran tne 
insertion of straws into the urethra The majoritv 
of German authors consider the irritative action 
of chrome unnarv infection an important factor 

PATHOLOGY 

The usual lesion is the squamous celled car 
cinoma with typical pearl} bod} keratimzation 
This type occurredi in 55 cases of Kretschmers 
collection of 80 Columnar celled carcinoma has 
been reported by Cabot papillar} carcinoma 
has been described by Buday Shattock Enghscn 
and Kretschmer adenocarcinoma by Olivier and 
Clunet The frequency of urethral squamous 
celled carcinoma is due probablv either to a 
metaplasia or to embry onal cell nest inclusions 
hr i» r w d eat K hfht yfCbci R 1 
ISoc y M S 
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since stratified squamous epithelium in the urethra 
is normally limited to the fossa naviculans The 
epithelium co\ enng old strictures is almost alwaj s 
cormfied stratified squamous epithelium and has 
been studied by Cedercreutz Posner and Halle 
who regard it as due to a metaplasia This epi 
dexmidization of strictures is explained b\ Hub 
ner however as due to development through 
infection and irritation of embrvonal nest of 
squamous epithelium which he describes as exist 
ing in the urethra 

The neoplasm is situated more commonly in 
the perineal and membranous urethra than in the 
penile Legueu cites the incidence in the perineal 
as 63 per cent Rizzi as 47 per cent In Rom ino s 
case the tumor which he reports as having arisen 
in a gland of Littre was connected to the urethra 
by a narrow stalk 

The tumor metastasizes late in its course 
usually to the inguinal glands In Allenbach s 
case it metastasized to iliac glands around the 
left ureter to the lungs and liver Necropsv in 
Paul s case revealed that the growth was limited 
to the perineum and neighboring glands In 
Montgomery s case necrops) revealed involved 
pelvic and lumbar glands but no other secondary 
metastases In Guiard s case secondary nodules 
were found in the lung No metastases were 
found in the cases of Amadeo and Griffiths 
Death has usually been due to urosepsis 

SYMPTOMATOLOGY 

The clinical syndrome varies depending upon 
whether the tumor is located in the perineal or 
penile urethra Difficulty on urination and in 
lection are common to both forms and are usu 
ally present Hrcmorrhage is not infrequent 

Penile The difficulty on urination is of all 
grades of severity including complete retention 
(Deveze Bonzani) The penis swells in si/e 
(Hutchinson Scott and others) and may be 
cvanotic (Bonzani) Priapism is not infrequent 
(Olivier and Clunct) Abscess (Conforti) and 
fistula: (Menard Bonzani and Menoc il) are not 
so common as m the perineal form A bloody 
cyst on the under surface of the penis has been 
described Pam m the penis ma\ be great (Scott) 
or absent (Bonzani) The growth may be seen 
protruding trom the meatus (Menard Deveze 
Rizzi Olivier and Clunet and Tizon) and the 
tumor is usually easily palpable (Hutchinson 
Olivier and Clunet Ottow Bonzani Hall Rizzi 
Culver and Forster) Urethrorrhagia ind ha:ma 
turia are common svmptoms (Soubeyran Shat 
tock Rizzi Mcnocal) Purulent urethral dis 
charge may occur (Ottow 0 Neil Shattock) 



Tig 1 Gross specimen of amputated penis sho ing the 
carcinoma at C destroying the tunica albuginea and in 
ading the corpus ca\ernosum Dorsal su face abo\ e 

Perineal The most striking feature of the 
tumor in this location is the frequency of its asso 
ciation with periurethral abscess Case after case 
in the literature reads as follows gonococcus 
urethritis later difficultv stricture periurethral 
abscess drainage fistula biopsy radical surgery 
and cure Apparently the periurethral abscess is 
temporarily a successful disguise for this tumor 
and an examination of tissue from the abscess 
wall is not always a routine procedure The 
abscess cavity may be filled with blood or friable 
tissue The tumor can rarely be felt in the pen 
neum (Amadeo Montgomery Romano and 
Paton) Urinary infiltration in the perineum was 
observed by Hall Severe priapism was observed 
by Allenbach and 0 Neil Acute retention was 
seen by Lavenant Barney O Nul and others 
Hasmorrhage between urinations as w ell as ha.ma 
tuna is noted by Guv on and manv others A 
marked ccdema of the scrotum and perineum de 
\ eloped in a week in the case of Michon 

TIIER \p\ 

Radical surgery should be considered except 
in cases with hopeless infiltration since metastasis 
is rare and late 

For lesions in the anterior third of the urethra 
simple imputation of the penis should suffice 
Tor urethral carcinoma between this point and 
the membranous urethra more extensive removal 
of the penis with perineal implantation of the 
urethra is indicated For cavernous lesions the 
entire penis with the crura and urethra down to 
the membranous urethra should be excised 
Lmasculation has been frequently performed by 
European surgeons but no evidence of the in 
volvcmcnt of the testes is available m am of the 
reported cases and we believe that it is an un 
necessary procedure In the case of Braasch and 
Scholl the urethra was excised and later replaced 
by a transplant of a section of the saphenous 
vein with satisfactory results 
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Inguinal glanJ if involved should be dealt 
with urgi ally Hetw postoperative irradiation 
t th perineum and the adjacent tissues seems t o 
be indi ated in the pre ent state of our knowle Ige 

COVTPLETE EXTIRPATION 
The chief difticultv in the operation of total or 
u? t tal remov'd of the penis lies m the control of 
hemorrhage from the erectile tissues and the 
ub equent identification of the urethra To mini 
mi/e this factor we have applied several simple 
measures which bneflv described are 

As i the common practice two inci ions are 
made n longitudinal in the perineum the other 
circular around tht root of the penis The trans 
very pennei muscles are identified An aneurism 
needle is then passed between the pubic ramus and 
the ru peni on each side anterior to the trans 
versus ptrinei muscle and the crus is doublv 
ligated and cut (I lg 4) If the crus is ligated 
posterior to this point incontinence from nerve 
injury may follow A woven filiform is then in 
serted in the urethra for identification The 
I ulbocav ernosus musch is split at the decussation 
f its hbers The t nger may th n be tasilv pas ed 
insiJe this mu cle and letween the superficial 
laser of the triangular ligament and the bulb 
\Fi* Two heav\ ligatures are tied around the 
urethra at the elected point of section and the 
urethra and filitorm are cut The crura and penis 
mav be t asily removed through the anterior in 
i ion After the urethra is identified the filiform 
1 removed Hjemostats ire so pla ed as to in 
elude the vascular bulb as a whole and the liga 
lure around the proaimal part of the bulb is 
removed The erectile tissue mav be easily dis 


sected avvav and the urethra dealt with suitabh 
The wound is drained and a catheters demur 1 
applied 

PROGNOSIS 

In Hutchinson s case a slight recurrence fol 
lowed months after simple amputation how 
ever the patient was well at least 8 months lol 
lowing simple figuration Scott s case was well 
10 months after operation LipDmun VVulf s pa 
tient died m an accident 3 years and 9 months 
after operation Oberlander s case showed re 
currence in the prostatic urethra in 4 x > ear:> 
Lraasch and Scholl s case was alive c \ears alter 
operation cure not known Culver and Forsters 
case was well 6 months after operation Run 
reports that 16 of 5 cases operated radically were 
well 6 months or more after operation hret cn 
mer s ri port 2 y ears after operation does not 
mention recurrence 
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fit? 


tig 4 Prelim nar> h*emosta i 1 > ligature of the crura 
anterior to the trans ersus pennei muscles 

the posterior part of the ca emous uretl ra e tend ng into 
the perineum The bkin was f eely movable ox er the mass 
which was not red I ea sized painless lymph gland \ ere 
palpable in both inguinal egions The rectal exammat n 
as negatlv e There x as a stricture of the urethra oppo ite 
the mass admitting only a No 6h boug e There \ as a 
mild generalized arteriosclerosis other vi e the examination 
x as negati e The unne contained much pus and a trace 
of albumin The Wassermann reaction was negative rhe 
patient was admitted to the Albert Merntt B llings Me 
monal Hospital where a needle xvas inserted into the 
ma s and yello x pus as obtained for culture and micro 
scopic examination Hactenologically the pus showed 
streptococcus \i idans and staphylococcus aureus Drain 
age of the abscess tl e next morning as not folloxxed bv the 
usual resolution of the inflammation Instead the mass 
g v rapidly Heat \x as appl ed to aid resolution of the 
infection Three day fatcr urethroscopic examination 
showed red ele ated masses resembling g anulation ti sue 
at the site of the stnctu e No biopsv was made t that 
t me Three days i ter b op y va decided upon and n 
egg sized mass of tissue was removed through the perineal 
ound E animation of this t ssue showed 'a yin" stages 
of inflammation Further local treatment of the infect on 
xvas carried out for eeks w hen a second b opsy includ 
ing this t me the urethral mucosa sho ed ca cinoma 
Rad cal c tirpation of the perns with section of the urethra 
i centimeter ante lor to the t langular ligament was fol 
lo ed by uneventful recovery 1 he patient x as discharged 
from the hospit 1 20 days after operation U this time n 
months later the patient 1 symptom free has ga ned 35 
pound and works d ly 



Fig S The cleavage plane between the urethral bulb 
and the supe fcial layer of the triangular 1 gament 1 
shown Inset A shows the procedun in tuition of the 
bulb nth subsequent section of the erectile tissue and 
filiform In inset C h*mostats are applied to the corpus 
spongiosum The proximal end of the filiform has been 
lthdrawn and the urethra is be ng dissected prior to per 
meal implantation The penis is removed through the 
circular incision in B 

PATHOLOCY 

Grosslj the carcinoma consists of an irregular}} 
ovoid indurated mass measuring about 4 by 3 bv 
3 centimeters It arises from the dorsum of the 
posterior portion of the cavernous urethra invades 
the corpus spongiosum and destroying the tunica 
albuginea of the overlying corpora cavernosa ex 
tends into the erectile tissue (Fig 1) The mass 
extends posteriorly into the region of the urethral 
bulb and perineum This portion is nodular and 
within it are multiple abscesses containing a thin 
greenish pus The indurated mass complttelv sur 
rounds the intact urethra The urethral mucosa is 
slightly hemorrhagic and presents no evidence of 
stricture In cut section the carcinoma is car 
ti'aginous in consistency granular in appearance 
and of a gray ish color 

Microscopicallv the sections reveal a squamous 
celled carcinoma with a moderate amount of 
heratmization and some epithelial pearl forma 
tion There is a severe surrounding inflammatory 
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reacti n including acute absces formation The 
urethral epithelium in the involved region is 
thickened an 1 send many papillary processes 
down into the underlying submucosa (Fig ) 
Many f these have an intact basement mem 
I rane (l ig 1 1 ut others have none and isolated 
cell an I cor J if cells are seen extending into the 
a ljaccnt submucosa Many of the folded proc 
sses muv have a core of vascular connective 
tis ue < r even desquamated cells and necrotic 
tissue Throughout the sections reveal a severe 
inflammatory reaction of varying degrees and 
iges I he submucosa of the adjacent urethra is 
edematous and in aded by leucocv tes The in 
llammatorv and carcinomatous process involves 
the erectile ti sue of the corpus spongiosum the 
tunica albuginea and the erectile tissue of the 
c rf us cav ernosum 

suinuRv 

This c vse demonstrates the following important 
points ( i ) that the cour e of the lesion is in 
lolent ( ) that urethral carcinoma can cause 
reriurtthrul abscess and stricture which are chn 
icallv mdistingui hable from the usual variety of 
primary type (3) that biopsy to be effective in 
the diagnosis must include urethral mucosa (4) 
that an apparently j,ood result has been obtained 
tr m radical surgery 

It demonstrates that biopsy b\ means of the 
urethroscope should haye been carried out and 
u ®ests since the pathology is mucosal endo 
t pic rcmoyal of tissue in similar suspected 
cats Urethrosopi fandin 0 s have been reported 
I v Grunfcld Christen and Oberlander 


conclu ions 


1 Carcinoma is associated with a small per 
cenlage ot periurethral abscesses and urethral 
stri lures 

2 l. rcthral carcinoma is rather low in the scale 
f malignancy and is well adapted to surgical 

treatment 

Bi psv which should include the urethral 
mucost 1 the only certain method of diag 
n sis 
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TASCIA LAPPING AS APPLILD TO THE TISSUES Of THE 


VAGINAL V U I 

DOUC \L BISSn I M 

C It g S 6 t th W m 

I APf ING of the tissues of the anterior vag 
inal wall for the correction of c\stocclc 
and prolapse of the uterus has engaged the 
attention of gynecologists for the past 11 >cars 
My interest in this field began at its inception and 
it was my impression in common with others then 
that there existed in the tissues used a definite 
layer of fascia which was demed from the intra 
abdominal fascia The technique which I adopted 
differed from others however in that it did not 
aim to utilize this fascial laver as a separate entity 
but to use it undisturbed with all the other struc 
lures of the anterior v aginal wall The initial step 
and one of the essential features of my technique 
is a direct transverse incision of the anterior wall 
immediately above the cervix into a cellular area 
bounded bv the cervix bladder and anterior wall 
I found in following this procedure that this ccllu 
lar area is a well defined space in which the blad 
der cervix and anterior wall are but loosely 
connected and that when a definite cvstocele e\ 
ists this loose connection extends to the base of the 
urethra and in case the cystoccle is extensive this 
loose connection is found to extend laterally also 
In that my previous studies of the fascial rela 
tionship in the pelvis led me to believe that the 
visceral laver a ramification of the intra abdom 
inal fascia delved down between the bladder and 
the anterior vaginal wall I concluded that the 
superior surface of the separated anterior vaginal 
wall constituted in cases of cy stocele the visceral 
fascial layer and that when this pathological con 
dition existed the visceral layer lost its intimate 
relationship with the bladder w ill and remained 
an intricate part of the anterior vaginal wtll 
Eight years ago I doubted the correctness of this 
idea and began a series of studies of the tissues 
removed during the course of my operations for 
all forms of vaginal prolapse These studies have 
convinced me that the tissue which I have been 
considering fasua is not fascia or if fascia it has 
undergone some pathologic change and as found 
could render when isolated whether doubled or 
quadrupled no serviceable support if used in the 
process of reconstruction for correcting any form 
of vaginal prolapse 

Figure 1 is a drawing of a piece of tissue (j^j by 
3 inches) removed from the left side of the freed 
longitudinally and medianly incised anterior vag 
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inal wall This piece of tissue was removed dur 
mg an operation to reconstruct the anterior vag 
mil wall for the cure of a very hrge cvstocele and 
shows the characteristic smooth under surface 
The lower border was severed from the region of 
the cervix The right border represents the line of 
the median longitudinal incision The left border 
represents the line of incision which severed this 
section of the wall from its lateral attachments 
The remaining lateral portion of the vaginal tis 
sue on this side was eventually used as the over 
lapping tissue in the formation of a supporting 
shelf for the bladder The apex of the triangle 
represents the region at the base of the urethra 
Figure 2 is made from a microscopic study of a 
cross section of the tissue through its center seen 
in Figure i This structure consists chiefly of the 
muscle fibers of the vaginal tube blood vessels 



Fig Tissue removed from anterior vaginal nail 
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in 1 loose connective tissue with mucous mem 
brane an 1 cellular tissue above no fascial liver is 
demonstrable 

I igure is made from i microscopic stud> of 
the cross section of the corresponding piece of 
tissue shown in Figure i The part on the right 
ide from which the mucosa and submucosa have 

I een removed represents the tissue which is uti 
li/ed to form the under flap when the shelf upon 
which the bladder is to be supported is con 
structed This piece of tissue also consists chieflv 
< f muscle structure and blood vessels in which no 
fa cial laver can lie demonstrated and upon it the 
entire muscle tissue of the vaginal tube on the 

l posite side is placed and anchored doublv to 
trengthen the support created for the bladder 
T hese arc two of 25 or more studies I have made 
f different ca es It might be here mcidentallv 

II ted that the posterior and anterior vaginal walls 
ire structurillv the same 

CONCLUSIONS 

In cases >f vaginal prolapse there is no definite 
fascial laver of the vaginal wall which can be 
isolated and used surgicallv to advantage 
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The musculature of the vaginal tube constitutes 
the chief resisting tissue of the tube 
The strength of the normal vesicovaginal sep 
turn consists of the intimate union of the muscle 
tissue of the walls of the vagina and the walls of 
the bladder 

To correct a cy stocele the anterior vaginal wall 
must be complete!) separated from the bladder so 
that a new union can be e tablished between tne 
musculatures of these walls and so that the va ina! 
wall will 1 e doubl) stren thened by the lapping of 
Us musculature 

As there is no definite fascial lav er demon trable 
in the vaginal structure lapped the term fascia 
lapping is a misnomer 

As a corollarv the etiolo y of cv stocele is the 
loss of complete and intimate muscle union of 
the bladder and vaginal wall in this lo s of 
union each structure is compelled to resist sepa 
ratelv and m so doing fails to maintain its nor 
mal position 
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I N spite of the splendid results obtained during 
the Great \\ ar with secondary closure follow 
ing the Carrel Dakin treatment of wound 
man} surgeons ha\e almost completely aban 
doned the procedure in civil practice Our c\pe 
rience with it has shown us that it is an important 
adjunct in the treatment of wounds and we think 
it should not be discarded We wish to point out 
in this brief review the types of cases in which the 
method ma> be used the technique and the re 
suits As is well known the method consists in 
the attempt to sterilize an open wound b\ the use 
of antiseptics and after a sufficient!} clean field 
has been obtained to close the wound b} suture 
We consider the following t\pes of wounds suit 
able for secondar} closure 

i Infected traumatic wounds especiall} those 
of the extremities in which debridement and pn 
mar} closure is inadvisable because the dtbride 
ment if sufficientl} extensive would cause serious 
mutilation By comparatively simple dtbride 
ment combined with the Carrel Dakin treatment 
of the wound several additional inches of an ex 
tremitv maV be saved for the patient and the 
subsequent secondar} closure gives a good func 
tional stump Even in the cases in which a rela 
tivel} clean amputation at a higher level is done 
we frequentl} close the fascia on!} leaving the 
skin open This is done because man} such 
wounds closed pnmanl) break down and have 
to be opened vvidelv later This is especiall} true 
in cases in which a tourniquet has been applied 
for some time before surgical intervention is pos 
sible and is probably due to 1} mphatic extension 
upward from the contused and infected tissues 
2 Amputation wounds of infected extremities 
such as infected compound fractures gas bacillus 
infections badl} infected gangrenes etc 
3 Infected incisions i e wounds which had 
been previousl} closed become infected and have 
been reopened 

4 Wounds resulting from the incision and 
drainage of abscess cavities 
The wounds easiest to close are ones which are 
relatwel} deep and narrow With broad shallow 
wounds closure could be done only b} extensive 
undermining and it is probably better to cover 
such wounds with skin grafts rather than under 
mine widel} to effect a closure In some cases it 
may be advantageous to close the major portion 


»t a wound and cover the rem under with 
grafts 

The method we have used is virtuall} the same 
m all cases W e use Dakin s solution ilmost 
exclusively as the sterilizing agent applying it 
either through tubes or b} means of compresses 
which are chinged ever} 4 hours In ver} exten 
sive wounds we have occasionallv used Iilchers 
solution 1 because protection of the skin is not 
necessar} with it and the circ of the wound 
is therefore much simplified However Pilchers 
solution docs not sterilize a wound as does Dakin s 
solution and it is usunll} necessar} to use the 
latter for at least 4S hours immediatelv preceding 
the closure 
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The decision as to when the closure should be 
done depends on clinical judgment combined with 
hborator} confirmation The former is based on 
the appearance of the wound and the general con 
dition of the patient The wound itself should 
appear health} with firm red granulations and 
with comparatively little exudate In greatl} de 
bihtated patients it maj be necessary to spend 
weeks or even months in improving the general 
state of the patients health In wounds asso 
ciated with osteomyelitis one may be forced to 
wait for sequestra to separate etc Laboratory 
confirmation is obtained by the examination of 
smears and cultures from the wound If a stained 
smear made from the exudate in the dirtiest por 
tion of the wound shows less than 3 or 4 bacteria 
in ten oil immersion microscopic fields it is con 
sidered safe to clo*e the w ound If the Dakin s 
solution is continued long enough the wound can 
generally be made sterile to culture 
The technique of the closure is important I or 
12 to 18 hours immediately preceding the suture 
pjrt It wd bdA Sgpfil b}V J j r 
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n Gas bacillus infection f he t all folio ang tal 1 1 0 S q and o Same patient showing sutures in place 
w und The \ ound left after mci ion and drainage and end rc ult 


irrigation of the wound with Dakin s solution is 
earned out ever) 2 hours instead of the usual 4 
hours and is continued to the last minute The 
skin edges are vcr> carefulh cleansed with ben 
zeneand then with alcohol or with soap and water 
and then alcohol An) secretions are then w ashed 
from the wound with sterile salt solution or blot 
ted off with dr> gauze Frequentl) we wash the 
entire wound and surrounding skin b) pouring 
ether over it The skin edges are painted with 
tincture of iodine Tor small wounds local antes 
thesiaisused for largerones gasor ethvlene The 
edges of the skin are then freshened b) cutting 
aw tv the thin margin of new epithelium Under 
mining of the skin edges is used only if necessarv 
and ever) care is taken to avoid traumatism to 
the granulating surfaces Bleeding is controlled 
b) hot packs if possible for it is unwise to burv 
much ligature material The closure is then made 
b) the placing of interrupted deep sutures of silk 
worm gut or of silk and t)ing them loosel) 
These are usuall) placed 2 to 2 5 centimeters 
apart so as to allow for drainage between them 
for drains are seldom necessar) or desirable The 
skin approximation must not be too exact be 
cause prov lsion must be made for some escape of 
exudate between the sutures The cleaner the 
wound the more exactl) ma) the skin be closed 
Of great value m providing closure without un 
due tension on the skin is a planned procedure in 
the original operation F or example in amputa 
tions when the level can be elected a cuff of skin 
or anterior and posterior flaps can be reflected 
and sutured to the skin above in their reversed 
position This gives a wound eas) to dress and 
prevents excessive contraction of the skin In 
guillotine amputations or in other wounds in 
which insufficient skin is present more ma) be 
made available b> the use of traction Various 


forms of obtaining and maintaining traction have 
been devised but our most satisfactory results 
have been with weight and pulle) traction applied 
directly to the skin b) means of wire sutures 
placed in its edge These sutures are given a 
broader bearing surface when the ends of the 
wires are tied to ordinary bone buttons which 
are allowed to pull on the skin The best weights 
we have found are small bottles which can be 
filled wath water or with lead shot to give the 



r g 1 (left) \mputation for severe 1 fcction f 11 wine 
op n reducti n of c m pound fracture 
Fig 12 Fnd e ult in patient shown in figure 11 
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de ired pull Dunn" 1926 and 19 7 on the sur 
teal ervicc at the Cincinnati Genen! Hospital 
40 scondarv closures were performed with the 
/ 11 tun results 
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The a\erage time between the last operation 
and the time of closure in 42 of the 49 cases was 
13 1 days The 7 cases excluded are 3 cases of 
chronic empyema 2 cases of chronic osteomye 
litis 1 case postponed for more than a month 
because of poor physical condition and x case in 
which the time was not recorded 

CONCLUSIONS 

1 Secondary closure is a valuable procedure 

2 The procedure is not used as extensively as 
it should be 

3 It is of particular value in certain types of 
cases (a) traumatic amputations (b) amputa 
tions for severe infection (c) for closing infected 
wounds and abscess cavities 

4 The procedure gives better functional re 
suits than does shin grafting 
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A RECENT report b> Judd of a case of 
angioma of the kidnev recalled to us i 
patient who was operated upon at the 
Presb> tcnan Hospital for a similar condition and 
whom we have followed for io \ears since his oper 
ation The fact that Judd found onl\ eleven re 
ported cases seems to warrant the addition of this 
one to the literature It is the on!> case of 
haemangioma in the records of the Presbvtenan 
Hospital The sjmptomatologv was that which 
would be expected in a bleeding renal neoplasm 
"I he diagnosis of kiclnej tumor was made bv the 
usual urologic methods The treatment which in 
this patient resulted in cure was nephrectomv 
History No 39 64 A young married Jensh peddler 
a ed 37 years entered the hosp tal September 24 9»S 

complaimn of pain in the bach and right side and blood in 
the urine He had had typhoid ftv er at 10 \ ears of age and 
malaria at 30 He was well until g montl s before id mi 
si n when after doing some heavy lifting he vas suddenly 
seued with a sharp stabbing pain m tie 1 ht lumba 
region wh ch radiated to the igl t testicle and the mguin 1 
region Three hours later he passed a large amount of 
bloody urine with some clots lie continued to show blood 
in the urine for 3 or 4 daj s He emained nbcdf r 9 davs 
when he again passed bloody urine but thi tim th rc w s 
o associated attach of pun Tram then until h adm s 
sion he had several atta hs of hcematu ia all f si rt 
duration 


1 h\ ical e am nation revealed a round slightly tender 
ma s m the right upper quadrant of the abdomen which 
m e<( on respiration \ ray examination of the htdne> 

fcf ft as negative C) stoscopic e animation sho ved a 
n mal bladder e cept for several blood clots one of which 
s een 1 1 be emerging from the ri„ht ureteral orifice The 
1 ft urete al orifice \ as no mal Clear u me was obtained 
f m the left ureter bloody urine from the right Both 
specimens ere negati e for tuberculosis Pyelography 
vh 1 was not a routine procedure in those days was not 
d ne B1 od urea was 31 grims per litre Bio d Was 
s rm nn vas negati e for the alcohol antigen tl rce plus 
f r the cholesterol ant gen 

The diagnosis of renal neoplasm was made and on 
O t be 3 right nepfrectcmy was done by Dr 

Squ er 

The kidney on gross examination was normal e cept for a 
rath r adherent apsule and a slight enlargement of the 
entire organ vith a mode ate d latation of the pel is 

Pathological examination of the gros spec men shows a 
kidney 2 by b centimete s Upon one surface is a smooth 
sh ny capsule with a few fine adhesions wh chare present al o 
o the most 0! the antero e tenor surface From the 
middle a ten r portion of the antero external surface there 
sa more or less lobular tumor about 6 by 6 centimeters U 
three d fferent places there are blui Ii elevations on the 
su face which appear intimately attached to kidney tissue 
The tu no as a vholc is cystic and si ghtly fluctuating The 
pel is of the kidney appears si ghtly d fated The ureter 
appears normal The ki Iney capsule strips th great ea c 
but lea es the surface si hlly granular \t several place 
the capsule s discolored bluish black by hat appear to be 
old areas of hxm rrha e Upon palpation of the pelvis 



Pi Gross specimen sho Fi 0 2 Kidrey b sected sho Iig 3 Seen n ha been made through the 

mg kidn y and tumor m tumo in ol in pelvis tumo ma s 
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TUMORS or I HI P \R VTHYROID GI ANDS 


Ull STU L t l 

I N the last 5 \ears much investigative work, 
has been done and a great manv articles 
written on ph>siolog> and pathology of the 
parithj roid glands Comparati\ el> few articles 
however discuss the presence or possibilit\ of tu 
mors of these glands although Sandstrom who 
first recognized and described the parathyroids as 
independent organ pointed out that they could 
be interesting to the clinician and pathologist if 
they formed the matrix of tumors Because such 
tumors maj be confused with thy roid neoplasms 
and because a study of them ma\ help to clanfv 
our knowledge of the function of these glands it 
seems justifiable to report the following case and 
to review the literature on the subiect 

\ native horn white omin age 9 yea s ente ed the 
Cook County Hospital January 96 \ ith the e 
anuning room diagnosis of adenoma of the th>roid He 
mam omplaint was a swelling of the ne k for \ ars She 
stated that she fust noticed a small lump about the ue of 
a marble in the left side of the neck x vears befo e and 
6 months after giv ing bi th to her first child The mass 1 ad 
K adually grown larger especially in the last 2 yea s but 
had remained lo aliped on the left side only At or before 
her menstrual period she experienced shooting pains 
across the neck on exertion associated with (lunne s and a 
choking sensation The latter symptoms ha l appearei on 
various other o casions but usually onlv with menstrua 
tion She had noticed a nervous irritability in that she be 
Ome easily excited and wept on sli ht pro 0 at on and at 
such times w ould tremble so sev erely that she w as for ed to 
sit down and rest She belie ed that during thes atta k 
she had a staring gaze and prominence of the eyes I or 
the past month or two e cessue perspiration had 1 een no 
ticed During the past 2 years exertion or excitement 
cause 1 palpitat on of the hea t with dy pncca and for 1 
vear there had been s\ gV t d> sphagia She had 1 een m r 
r ed 8 years and pregnant three times The f rst pregnan \ 
miscarried fo unkno n reasons th latter two re ulting n 
normal 1 ealthy children Her history \as other v se unim 
portant 

Phy ical examination revealed a well nouns! ed quiet 
and co-operative woman "ith normal t mpe ture and 
resp rat on and a regular pulse of The blood pressu e 
' 'as 1 1 sy tol c and d astolic T1 e palp bral fi su e 
seemed lightly idened but the eye fnding verc othe 
w se normal There was no tenderne or abnormal pul a 
tions in the ne k but in the region of the left lobe of the 
tl y 0 d there was an orange sized round coars ly lobu 
1 ted frm mass v thout tenderness or fluctuation The 
right lobe of the thvroid eemed slightlv enlarged The 
hea 1 1 orders rate and rhy thm vere enti ely normal and 
the were no other noteworthv physical findings The 
Hood Wassermann was neg tive Her basal metabol 
ate w s 4 degree negati e She was quite comfo tal le 
and on January 6 v as operated on under ether ansestl c a 
1 y h J I ewi He found a mass in the side of th neck be 
hind and b lo\ the left thy ro d lobe hich v as adherent to 
and compressed by it lie tumor was cov eied l y a fibrou 


h M 1> h mru, j 

il le vv s fa 1\ well demarcated from the Surrounding 
tr ture and \ as emo ed ith little difficulty Her 
I I ate rea hed 1 1& after operation bit during her stav 
n the hospital as u ually between 80 and 90 On January 
is h r ba al m tabolic rate as 1 per cent negative the 
\ u 1 healed nicely and she was dis barged m excellent 
d t on 

Ih iabo atory report vas as follow This specimen con 
it of an o a! fairly smooth tumor mass about 8 l v ( b\ 
l ntimeters and apparently covered bv a fas lal sheath 
cx ept ove one surface (Tig ) The tissue is generally 
U st c and resilient and adherent to it are gray fibrous tag 
ku f e made by cutting evealed a yellow to gray gelati 
n u medullarv portion 3 to 4 centimeters in diameter m 
th ente of the tumor This is irregularly traver ed by 
\ hit hrm fbrou strand \ hich extend out into the sur 
roun 1 ng t sue in finger like pro esses One portion of the 
g av tissue nea the center is definitely ca tilagmous m con 
si t n v anil in thi is a j mill meter gray wh te nodule 
hi h is cal ifed The su rounding ti sue or cortex of the 
tumor measu e from to 1 5 centimeters in width It is a 
b i„ht y llo v to gray lobulated in portions and striated 
bv hite yello and ed streaks Numerous cy tic cavi 
1 e ary in f om to 8 millimeters in diamete are scat 
tc cd throu hout all portions of the tumor The e a e thin 
\ all d vith gray or yellow linings v ith contents varying 
f om a pink mucoid fluid to blood In one large one the 
blood is lotted and adherent to the vail Irregular a eas of 
blood arc present in the capsule and tumor mass m some 
ph es form ng h ematomata in others being more a diffuse 
and int ltrating hxma th ge Small opaque bright yellow 
soft spot up to 2 millimeters in d ameter are cattered 
throughout In no j lace is there any li sue esembling 
thyroid parenchyma nor any gross c idence of collo d 
The capsule where pre ent is intact apparentlv of fibrous 
tissue and 1 not invad d by the tumor 
Microscopic sections stained with hajmato ylin and 
eo in and m de from the central portions of the turn r 
revealed a fibrous nitvo k pink starving nd devoid of 
nuclei in the me hes of whi h are masses of a granular 
debris and hxmorrhage Here also are spice about 
wh hlhe onne ti e tissue is dense and hyaline and wf i h 
are hUel w th the ghosts of erythrocyte Mo e periph 
rally nu lu ippear in tie stroma the above mentioned 
57 a e ire seen to be well formed blood vessels and masses 
of tumor tissue a e recognizable T om th central core 
radiating pro esses b anch out to fu c with the capsule 
thus stpa ating the tumo into masses and cords which are 
t,e e ally ell demarc ted e cept med ally wh re th tu 
m r ell me ge gradu Uy ith and seem to give n e to the 
cent al 1 brous and d generated st uctur Tl c tumor cell 
r app rently cpithel al m type pindle shaped do ely 
pa kel to etler \ th a fi elv gcan lac or pale pi k cyto 
pi sm andlarg dark round or oval nuclei The nuclei ar 
Ii tinct a d rich n chromatin but contain no nucleoli 
M totic fgures a o ca lonally seen In many areas the 
tells lie s de by s d in a pal ad arrangement el ewhere 
they a c n no defn te order (1 2) In tie 1 ttcr areas 

the tumor ells ten f to be mo c nea ly oval or polygonal 
but occasionally th y are cubo dal and form a s ngle layer 
li ing a narro v ch tmel The small epithel 1 1 ed luct 
thus form d are eith r dev oil of contents or contain a 
granular mate a! but no blood Another type of space 
seen 1 much larger elong ted and is foun 1 m In arre 
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I ig t I arathy roid tissue in capsule of primar> tumor 
Norma! parathyroid ti sue 1 go ng o cr into tumo li ue 
at B The thin v ailed endothelial lined p c arc veil 
shown at C 

but believed that they had 1 ecn gradually enlarging T 
animation revealed three non tender lumps each ah ut 
centimeters in diameter just beneath the shin but protru l 
ing prominently (tigs 5 and 6} Two of these vtre on 
either side of the neck 4 centimeters apart equidistant from 
and at about the lev cl of the th> roid cartilage These w c 
firm and not adherent to the shin The left a som vh t 
fxed to the deeper structure the right freely mo 1 1 
Over the medial end of the left cla icie v as a smaller but 
similar nodule o\ er which the shin was somcv hat r ddene 1 
Tl c scar of the operation was \ ell healed nth some 1 
tricial contracture of the tissues below There ere no other 
glands palpable in the nech I Ier general health 1 *as e cel 
lent and there was no evidence of bone disease nor of the 
presence of tumor metastases blood calcium study re 
vealed 8 milligrams per 100 cubic centimeters a normal 
amount 

Because of the characteristic location of two of these 
nodules the conclusion was that these pro! al 1> represented 
a compensator} hyperplasia of tl e emaming parathyroid 
glands following the removal of the adenoma although the 
possibility of mctistases from an originally malign nt tu 
mor was considered On the assumption that ve m ght 1 c 
dealing with a patient with an abnormal demand for para 
thyroid secretions she was put on desiccated parathyroid 
extract by mouth and told to return in 2 weeks 

On D cember she returned and during the p c din 
3 weeks there had occurred a def mte increase in size of all 
three nodules They ere still fre ly movable but f r 
dag ostic purposes the one o er the cla lclt wa remove 1 
under local anxsthesia It was quite va cular fnat le gray 
tojelloi in color and poorlv desiccated in the sur ound 
ing soft tissues 

Micro ccpic ections staine 1 with hamatoxylin n 1 
e >°« m ant ^ ma( l c from th s spe imen re cal an enti ly 
different picture (I igs 7 and 8) The ind idu 1 cells still 
bear a resemblan e to those of the primary tumor but 
tl e e is marked variation n size and shape a d chromatin 
content Mitotic fgures are abundant The pah ade 
arrangement 1 nov here to be seen nd the cells are g ow 



fig 4 Normal parathyro d gland from an adult male of 
4 3 yea d> ng f lobir preumonia The chief cells are 
1 ovn at 1 and the o yphilic cells at B Colloid l ke 
J r 1 ts u roun Illy parathy o 1 ep tl chum ire een 
alC 



r g 5 (left) II ret recurrent no lul s on November 5 
iQiO months if ter the remo al of tl e primary tumor 
The scar of the operation 1 11 sho m Tht two upper 

nodule are at the sites of the s ipen parathy roid gland 
I lg 6 bho ing size of recurrent nodules on Noveml er 
5 19 6 11 months after the removal of tl e primary tumor 
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There arc man\ a pects of this case which merit 
discus ton but no attempt will here be made to 
con ider parathyroid functions or to review the 
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immense amount of literature on that subject 
The three nodules which appeared as described 
within a year after operation were at first thought 
torepre ent compensatory or adenomatous hyper 
plasia of remaining or aberrant parathyroid tissue 
in the neck Thompson an J Harris have studied 
the presence and locations of parathyroid tissue in 
a senes of routine autopsies and yyhereas four 
main glands were usually found at the four poles 
of the thyroid aberrant parathyroid tissue at 
other sites was discoyered Mill ner has more re 
cently made similar observations UTufe the two 
upper nodules yy ere in the typical locations of the 
t\yo superior glands the lower one oyer the clay 
icle was considered as a possible aberrant nodule 
such as have been noted by the e authors and 
others Against this conclusion it yya argued 
that there were no signs of parathyroid insufii 
ciency following the removal of the primary tu 
mor and such signs mi 0 ht be expected if the pa 
tients demand for parathyroid secretions y as 
sufficient to cause a compensatory hyperplasia of 
the remaining glands 

In spite of the gross and microscopi indication 
of the benignity of the primary tumor and the 
absence of any recurrences at its site theyyei htof 
evidence warrants the conclusion that ye were 
dealing yvith a primary malignant tumor of para 


GU\ TUMORS Or THL 

thv roid origin which possibly started as an ulc 
noma and that the three nodules represent 
metastases 

Search of the literature reseals few reference 
to primary malignant tumors of the par itliv roid 
glands Hcndnoch has recentlv reported a case e f 
a tumor 8 by 5 b\ 4 5 centimeters rcmo\cd sur 
gically from a retrosternal position in a woman ot 
71 years This mass was largely surrounded In 
thyroid tissue and there was also present a much 
smaller mtrathyroid tumor nodule The lirger 
tumor was yellow well demarcated from the tin 
roid and surrounding structures except it one 
area with fibrous septa extending into and dnid 
ing it into lobules as in our cast The smiller 
tumor was less than 1 centimeter in diameter and 
was located at the upper pole of the tfnroid 
gland while the larger mass was in the lower polt 
Histologically the tumor cells resembled para 
thyroid tissue and the palisade arrangement was 
frequently noted Intracellular fat w is demon 
strated by the Sudan and osmic acid methods In 
the larger mass oxvphile cells were absent the tu 
mor was invading the thyroid gland and there 
was a departure from the physiological structure 
with distinct proliferating centers and the forma 
tion of giant cells Tor these reasons Hendriocl 
concluded that he was dealing with a malignant 
tumor arising from the interior parathyroid of 
this side and invading the thvroid parenchyma 
He admitted that the absence of mitotic figures 
and of metastases spoke against this conclusion 
The smaller nodule he believed to have arisen 
from the upper parathyroid and considered it 
probablv an adenomatous enlargement of an in 
tra thy roid rest rather than a metastasis from the 
larger tumor There is unfortunately no record of 
further examination of his patient 

Tasiani reports the surgical removal of a fist 
sized nodular mass in the region of the left thyroid 
lobe The patient was a woman of 45 who stated 
that the mass had alw a\ s been present but had 
recently and rapidly increased in si/e The opera 
tion was done under local anaesthesia and the pa 
tient died on the table for unexplained reasons 
No autopsy was performed The specimen was 
round and nodular and definite evidence of mva 
sion of the thvroid gland was present on both 
gross and microscopic examin ition Histological 
lv the tumor consisted essentially of (1) cellular 
protoplasmic masses staining with ha matoxyhn 
and without definite cell boundaries (2) cords and 
masses of larger well defined fairly clear cells and 
fa) cords of chromophile staining cells resembling 
normal parathyroid tissue The first two types 
made up the bulk of the tumor and the author 
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believed that cells similar to these are also found 
in the normal parathyroid 
1 he case here reported is comparable to Hen 
dnock s and Tasums in several respects and 
probablv all three tumors arose from parathyroid 
tissue in its normal location Histologically the 
three arc quite similar except that I found no in 
\ ision of the thy roid gland 
In tqo9 DaCosta briefly reviewed the literature 
on the subject of parathyroid neoplasms and 
added one case which is most interesting in com 
pinson with my own DaCosta s patient was a 
woman of 3 with a mass in the right side of the 
neck which had been present for over 6 years It 
had started following an attack of tonsillitis and 
had grown rapidly for the last 2 years The pa 
Uent suffered from choking attacks and an irri 
titing cough for 3 years and was thm pallid and 
neurotic The mass was overlapped by the ster 
nocludomastoid muscle and w as smooth and firm 
It was removed and the patient made an unevent 
ful recovery The specimen was brown yellow 
irregular and with a bulb like Softer darker 
walnut si/cd mass infenorly The main mass was 
surrounded by a fibrous capsule and consisted 
microscopically of epithelial cells arranged in 
fairly distinct columns separated by vascular 
intercellular tissues Acini lined b\ cuboidal cells 
were noted The nuclei of the cells were spherical 
and rich in chromatin Areas of recent h senior 
rhage and degeneration were seen and there were 
many bands of fibrous tissue in the tumor The 
pathological diagnosis was hyperplasia or adc 
nom 1 of a parathy roid gland 1 he most interest 
ing feature of the case was that the patient 
returned q months later with an exactly similar 
mass both in size and location on the opposite 
side of the neck This Dr DaCosta refused to 
remove hecau e of the danger of tetany 

This may have been an instance of compen 
satory hyperplasia of the remaining pirathyroid 
tissue although a malignant growth was not ex 
eluded The marked hyperplasia of the remain 
mg glands if such was the case presumably 
resulted from the same excessive demands for 
parathyroid secretion which caused or wasasso 
ciatcd with the original tumor formation That 
such a hyperplasia occasionally results following 
thv roidectomv has been observed experimentally 
(Aschoff) and may be due to the accidental re 
moval of functioning parathyroid tissue 
Because of the presence of thyroid parenchyma 
in the capsule of our tumor the question may be 
raised as to whether we are dealing with a tumor 
of the thv roid or of a parathyroid rest instead of 
one developing from a normal gland The evi 
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deuce is against the former conclusion inasmuch 
as the microscopic structure at once suggests 
parathyroid origin both because of the individual 
cell morphology and the arrangement As far as 
we know no true tumors of the thyroid present 
this picture and in it can be demonstrated what 
appears to be the transition of normal parathyroid 
to tumor tissue It is true that oxyphile cells are 
absent and this has been the case in others previ 
ously reported This patient s symptoms on her 
first admission suggest a possible thyrotoxicosis 
but are not diagnostic in spite of the recovery 
following the first operation 

\berrant parathyroid tissue or rests in the thy 
roid gland have been noted by Michaud Getzowa 
Erdheim and others Langhans and Eocher re 
ported malignant parathyroid tumors developing 
in the thvroid gland but Harbitz as well as 
\schoff 1 inclined to interpret these cases as 
tumors of the latter tissue primarily 

Kolodnv recently reported a thyroid specimen 
removed from a woman of 68 who had symptoms 
of exophthalmic goiter The gland had white w ell 
circumscribed nodules of clear large anastomosing 
cells containing abundant Iipoidal droplets and 
glycogen These he interpreted as metastases 
from a hypernephroma but admitted the absence 
of evidence of a primary tumor or of other metas 
tases He does not mention the possibility of 
these tumors having developed as adenomata 
from parathyroid rests in the thyroid but this 
seems highlv probable and Hendnoch goes so far 
as to sav that Kolodny s case is the first one re 
ported in which the evidence is apparently suffi 
cient to make this diagnosis Ewing mentions the 
similarity betv een hypernephroma and para 
thy roid rests 

That the tumor in my case might have an en 
from a parathy roid rest in the thvroid cannot be 
denied but it had the typical location of one of 
the normal gland and was not apparently inti 
mately connected with the left thvroid lobe The 
incorporation of thyroid tissue in the capsule 
of one side can be explained by this organ being 
compressed and atrophied by the grow mg tumor 
Thus a review of the literature rev eals no one un 
questionable case of parathyroid neoplasm de 
v eloping from an intrathvroid rest althou Q h there 
seems to be no histo enetic reason why this can 
not occur 

In attempting to collect the reported cases of 
true tumors of file parathy roid glands one is 1m 
pre sed by the frequencv with which this diagnosis 
has been made on insufficient evidence It is also 
difficult to separate the true tumors from the cases 
in which the enlargement of the parathyroids is so 


small and uniform that it seems probable that a 
hyperplasia only existed Of the latter some of the 
cases discussed m the papers of Strada Todyoand 
Hohlbaum W eichselbaum Mohneus and Har 
bitz may be mentioned Some of these enlarge- 
ments were associated with paralysis agitans 
rickets osteomalacia and osteoporosis but the 
significance of parathy roid changes in these dis 
eases is doubted by Mohneus and Harbitz 

There have been described however several 
undoubted cases in which a parathyroid gland 
enlargement was found which must be inter 
preted as true adenoma formation One such 
instance of adenoma of the parathyroid removed 
by operation has been reported Benjamins in 
1902 described the successful removal of a tumor 
the size of a child s head which had grown rapidly 
in a man of 57 The mass was surrounded by a 
capsule in which normal parathyroid gland tis ue 
was found Microscopically the substance con 
sisted of broad strands and masses of epithelial 
cells like those of the normal parathyroid To- 
ward the connective tissue stroma were palisade 
rows of cells and occasional colloid droplets were 
seen There were no metastases from the tumor 
and the patient recovered 

In 1908 Thompson and Harris described a large 
tumor 15 by 10 by 6 centimeters which wei hed 
250 grams and was surgically removed from a 
woman of 2 It had been grow tng since infancy 
and involved both lobes of the thyroid It was 
encapsulated and firm the capsule dipping down 
between nodules up to 4 centimeters in diameter 
There were a few gelatinous cysts Histologically 
the cells resembled parathyroid tissue lym tn 
nests and cords and generally cuboidal or colum 
nar In some areas the cell lined simple ducts 
which became dilated to form cysts The blood 
supply was good but large blood vessels were ab 
sent a fact the authors particularly emphasized 
They came to no definite diagnosis in this case 
simply refernng to it as a parathyroid lAe 
tumor 

Gons in 1905 made the diagnosis of cystic de 
generation of a parathyroid gland on a tumor re 
moved from the neck of a 2 \ear old male It 
was composed of three cysts closely connected bu 
independent and without attachment to the thy 
roid Microscopically it revealed encapsulated 
colloid and degenerated para thvroid tissue 

De Santi in 1900 reported a large vascular tu 
mor of the thyroid (?) remov ed at operation from 
a man of 58 The description is inadequate ana 
all that is mentioned 1 that there were pressure 
symptoms of dysphagia hoarseness and coug 
and that the gland was found microscopically to 
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consist of parathyroid tissue None of the above 
mentioned tumors reported by Thompson and 
Harris Gons and De Santi can be unquestion 
ablv accepted as parathyroid neoplasms 

Adenomata of the parathyroids ha\e been an 
incidental finding at autopsv in several instances 
MacCallum in 1905 described a tumor mass 
centimeters in diameter removed from the neck 
of a man of 26 who died from nephritis This was 
below but separated from the lower pole of the 
thvroid Microscopically it showed strands and 
anastomosing branches of clear cells containing no 
granules Small groups of cells taking a deep 
eosin stain and resembling the normal oxyphile 
cells were seen also It differed from the normal 
gland only in bulk size of cell masses formation 
of cavities and absence of fat Two other normal 
parathyroids were found so MacCallum con 
eluded that this was probably an adenomatous 
new growth If however it represented a work 
h\ pertrophy he explained it on the basis of renal 
lnsufiiciencv making extra demands on the para 
thy route although he did not elaborate on this 
hypothesis 

Hulst also m 1905 reported the postmortem 
findings in the bodv of an old man who died of 
accident The thyroid was atrophic and on the 
right side was a brown yellow encapsulated tumor 
of a parathv roid gland measuring 2 5 by 2 5 by 2 
centimeters Histologicallv it consisted of nests of 
polvgonal cells and the palisade arrangement was 
noticeable in parts Small droplets of colloid were 
pre ent between the cells and about the capil 
lanes The pathological diagnosis was hyper 
plasia or adenoma of the parathy roid gland 

Weichselbaum in 1907 reported finding a tumor 
of the upper part of the left thyroid gland in a 
woman who died from pneumonia It was 4 3 by 
3 by 5 centimeters soft movable and red gray 
and without evidence of malignant change His 
tologically several types of cells were present in 
eluding normal parathyroid and oxyphile cells 
aggregations of radially arranged cells about cen 
tral lumina and undifferentiated masses The 
tumor contained no fat and the diagnosis between 
adenoma and hyperplasia could not definitely be 
made In the discussion following the presenta 
tion of this case Askanazy stated that he had seen 
a similar parathyroid tumor in a patient with 
osteitis deformans and he raised the question of 
the possible connection between the two diseases 

Verbitz noted at autopsv a diffuse hyperplasia 
of one of the parathyroids measuring 2 5 by 1 75 
by 1 5 centimeters which showed a new growth of 
epithelial tissue and oxyphile cells regarded by 
lum as adenomatous Erdhcim and Bauer found 
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an adenoma of one of the parathy roids in a woman 
of 45 who died of nephritis and who had a moder 
ate degree of osteomalacia 

Harbitz reported three cases In a woman of 26 
who died of osteomalacia and tuberculosis he 
found an oval tumor 3 5 by 3 5 bv 2 centimeters 
adjacent to and below one lobe of the thyroid and 
corresponding exactly with the location of one of 
the parathyroids Harbitz believed that this was 
an adenoma but admitted that the cells did not 
closely resemble the glycogen containing (chief 
cells) of the normal parathyroid which cells are 
similar to those of the adr nal cortex and hyper 
nephromata His second patient died from arte 
riosclerosis and chronic alcoholism and there 
was a historv of paralysis agitans The autopsy 
revealed two tumor like bodies the largest of 
which measured 2 5 by 2 centimeters winch cor 
responded wath the inferior parathyroids in loca 
tion Microscopically there was no real glandular 
structure and the cells were in compact anas 
tomosmg rows He concluded that these tumors 
were too large for a hyperplasia and interpreted 
them as adenomata Harbitz s third case was a 
woman of 32 who died of pulmonary tuberculosis 
4 weeks after childbirth At the lower left pole of 
the thyroid was a yellow white encapsulated mass 
11 by s centimeters This tumor was made up of 
densely packed epithelial cells divided into lobes 
by connective tissue septa In the capsule were 
elongated nests of parathyroid cells which sup 
ported the author s belief that this was a true 
adenoma In all three cases the tumor cells took 
a definite eosin stain but in none of them were 
oxvphile cells seen 

Lrdhcim reported a tumor removed at the au 
topsy of a patient 18 years old He did not state 
the sex The specimen measured 2 5 by 15 centi 
meters and was at the lower pole of the thyroid 
but not definitely connected with it The struc 
ture consisted of irregular masses of cells among 
which were colloid droplets but definite follicle 
formation was lacking No other parathyroids 
were found so the conclusion favored was that 
this represented a work hypertrophy rather than 
a true tumor 

Strauch s case was similar to Erdheim s in that 
no other parathvroids were found and the author 
concluded that the growth resulted from excessive 
functional demands His tumor was removed 
from the neck of a woman who died after a typical 
attack of puerperal osteomalacia It measured 
4 5 by 3 2 by 3 5 centimeters and was made up of 
pale rose colored cells eosinophile cells and other 
normal elements of the parathy roid and Strauch 
believed that the presence of all of the normal 
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element ujj rted the c impend itorv hyper 
fh u c nclu 1 n and dispr vc 1 the idea that 
this «a a true a knomi fir he e! um that onh 
( ne t\ j e of cell is toun 1 in the latter He al 0 be 
lie\ed th tumor growth tc le the re ult rather 
th in the au e of the osteomalaen 
The manner if embrvdo 1 al development of 
the par j tin raids is |uite generally agreed upon by 
everal mth r 1 ut there has been some differ 
net f ipim n d to the normal histological 
stru ture Th mps n and Harris studied the 
Ian 1 in ^0 rtutme aut psies and armed at 
m lehmfe t nelusi as lhe\ Jetermined the 
tat ntent to be nstant in adults and mentione 1 
that the hstinct \ < How ilor therein, m via ot 
value 11 the gro differential n ft the glands 
fr m ll er sm ill ne k organs Er Iheim Kaul 
mnn in I Gierke ha e found intracellular tat in 
the n rnal { anthvroid irrespective t the nutri 
ti n t the inlivilual and have mentioned that 
thi increases in am aunt with age 
Ih mp n and Hams f und coll ll when pres 
ent at ill t lewilely listnbuted Thcvilenti 
tele 11 il m 14 per cent it their ca es and cm 
1 lered it a normal m individual over the ige of 
o 1 h v rem irked that when toun 1 it mav make 
the pirathvr id Jo k a great deal like thvrnd tis 
uc in some areas but that this hould not be cm 
lu ing Th \ di credited anv relatnnshij le 
tween these two organs on embn Iigi al phi 20 
1 gital or anatomical ground 
Turn s f the par Jthv roi Is ire dis ussed in 
gen nl li everal author Lvin„ in his text 
b k m nti n 1: th 1 em»nand m ib^nant tumirs 
f th f irithvroid gland ind mail nant growths 
an m fr m rest m the th\r id He h cu e 
ev ril listinct cell tvpes which mav bepre ent in 
these tumors ie (,t) olumn if ojaque epithe 
lium tt n arrange 1 in pilisa le form and also 
f rmin 0 alve h ( ) lar e cl ar cell with den e 
cell 1 rders a 1 1 cv toplasm n h in gly c gen and 
( ) croups of trin !v a licophilt cell He speaks 
f the frequenev i large bleed space and f 
canal lined bv c lumnar epithelium and the 
lifficultv it hfferentiating tr m thvroid tissue 
v hen olloi 1 is present both he and HarbiU 
realize the diffi ultv in leci ling between a mrder 
ate liffu e hvj erplasia if the parathv rud and a 
true iden nu f that rgan 
Gierke leheves the adenomata consist pre 
dominanllv f give cn c ntairung elements re 
embling the chief cell whether th v arise from 
the glands them el e or from mtrathvroid rests 
He al o menu ns the pissil llitv of the latter po 
essing malignant properties Histolo icalh he 
lie cubes ev eral cell tvpes in the normal parathv 


roid The epithelial cells are (1) chief cells which 
are either small with dark nuclei and pale granu 
hr eosinophilic protoplasm ( ro arote sellen ) 
or water pale cells with a foamy poorlv stain 
mgfntophsm and () oxvphilic tell with van 
able e isinophihc granules The latter tvpe he m 
groups and are particularly found in old people 
The water pale cells contain most of the hcogen 
and show an increasing fat content with advanc 
mg age He al 0 noted inconstantly both between 
the cells and m follicles a colloid like material 
which he thou ht wa due to delayed re oiption 
and does not believe that there is as vet known 
anv histological evidence of incrca ed activity 
Getzowa has essentially the same classification 
fir the cells ot the normal parathyroid but he 
emphasizes the presence of lit shaped spaces 
lined either by endothelium (Ivmphatic ) orepi 
thelium (the chief cells) or due to the de enera 
tion of the glandular parenchyma 

COVCLUSIONS 

r Adenomata of the parathyroid are com 
paratively rare tumor 

No unquestionalle case has leen reported 
in which a tumor developed from a parathyroid 
rest in th thv roid gland 

5 Apparentlv benign tumors of vears dura 
tion may suddenly take on malignant charac 
tens tics 

4 The question of true adenoma formation or 
of hvperpla la mav be difficult to decide in cases 
of enlargement of the parathv roid gland 

5 Parathyroid tumors can be differentiated 
from tho e of thvroi 1 origin but the two mav be 
easily contused 

( The connection between neoplasms of the 
parathv r ids and diseases of the bones is not 
definitely known 

y Compensat irv hvperplasia of the remaining 
parathyroid after removal of one or more of tne 
b lands probably may occur rapi ilv and without 
apparent symptom 

S Hist )1 igi ally tumors of the parathyroid 
mav vary considerably in the predominance of 
cell tvpes 
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FRODUCn\r HOSPITAL WORK 

O UR surgical and medical activities now 
center about hospitals Jn most of our 
communities the efficiency and pro 
gres iveness of the hospital work give a fair 
indication of the type of surgeons and physi 
cians located there Teal efficiency in hospital 
work calls for high grades of devotion and 
ability in the members of the two governing 
bodies the managers and the medical board 
Ihe holding of a position on either of these 
boards should entail serious responsibilities 
The managers frequently have very great 
difficulty in providing the funds for carrying 
on the work of the institution properly Their 
duties cannot be performed efficiently unless 
thev have some source of income unless they 
have a fair degree of wisdom in determining 
the policy of the institution and unless they 
can work in clo e sy mpathy with the members 
of the medical board for the succe s of the 
ho pital 

The medical board must provide for the 
professional work of the hospital If each 
doctor can gam eminence in a u eful depart 


is practically assured There are multiple 
examples of the benefits which have come to 
hospitals through the success of the member 
of the attending staff These outstandm 
men often handicapped at first by inferior 
facilities have had the vision the industry 
and the ability which has brought real achieve 
ment and the institutions in which they have 
worked have reaped a large share of the 
benefit Hence when we talk of productive 
hospital work we naturally think of notable 
achievements by the members of the staff 
of the hospital and w e wash to establish the 
kind of orgamzation which best encoura es 
such accomplishment 
There has been an evolution in profes mnal 
work which has corresponded somewhat to 
the developments in the industrial world 
The entire output of individual forges small 
isolated blast furnaces and factories scattered 
throughout the land was far less than the 
present output of the United States Steel 
Corporation Automobile production trans 
portation and other industries abound in 
similar examples of efficiency which show that 
well organized effort is far more productive 
than unorganized effort 
Organization of the work in hospital has 
progressed along similar lines The ho pital 
where many men are snatching bits of time 
from pm ate practice and w here they are each 
devoting these snatched moments to about 
the same kind of work cannot be expected 
to have a high grade output 
Our most productive hospitals are those 
which are organized on the basis of a wise 


directorship conjoined w ith groups of efficient 
ment of his work the success of the hospital workers who have opportunities for develop 
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ing special kinds of w ork and gaining eminence 
m them This means co operation — but co 
operation is the essence of modern development 
If the doctors have appreciated this and hav e 
contributed fair amounts of properl} directed 
effort the> have prospered marvelouslj if 
they have failed to do so the> usuall} have 
dragged along in mediocnty 

Successful orgamzation of this t}pe has 
certain fundamental requirements 

1 The directorship may be in the hands of 
one man or of a group of men but it must be 
broad minded and generous it must avoid 
unwise activities which are based on ignorance 
or prejudice and it must aim to provide the 
best available opportunities for each group 
of workers 

2 The groups of workers must make 
efficient use of the opportunities for traimng 
which the hospital gives there must be a 
* trying out process for surgeons physicians 
and executive and nursing staffs which cor 
responds to Nature s rather cruel method of 
the * survival of the fittest Any staff mem 
ber who expects the hospital to carry him 
should soon be put in the discard 

Those who consider hospital work less im 
portant than private practice which is not 
related to that work or social or sporting 
activities or business speculation and those 
who are fundamentally untrustworthy or 
lazy should not expect to be successful 

3 There must be a vital esprit de corps a 
certain idealism a sense of loyalty to the m 
stitution and to each other Each patient 
must be given a “square deal * fair considera 
tion and careful skillful attention 

4 The members of the staff should have 
educations so broad and judgment so correct 
that the concentration of individual effort will 
not lead to unwise procedure Each physician 
and surgeon should have a judicial grasp of 
the broad fields of medicine and surgerj 


5 The hospital authorities and the pro 
fession at large justl} expect contributions 
to the advancement of scientific knowledge 
Those who have exceptional opportunities for 
observation have corresponding obligations 
to give some of the benefits of these observa 
tions to others It is unthinkable that there 
should not be something worth} of record 
where a large mass of clinical observations is 
properl} made 

6 The work should be done pnmaril} on a 
humamtanan basis It is the pride of the 
profession that this is true But m comparing 
our activities with those in other callings we 
must note the growing broad minded human 
interest which is evident in the industrial 
world We may remember Mr Charles 
Schwabs recent statement to the effect that 
the future of industr} will depend less upon 
developing new machines than upon develop 
ing the management of men on a human 
basis 

I have an abiding faith in the general 
superiority of the members of our profession 
and do not wish to find some time that there 
is a greater proportion of broad minded co 
operation m the business world than in ours 
CnARi.ES N Dowd 

CURETTAGE PRECEDING 
HYSTERECTOMY 

D URING recent years attention has 
been directed by several well known 
surgeons to the frequent dev elopment 
of carcinoma in the cervical stump after 
supravaginal hysterectomy Polak in 19 o 
collected 256 cases in America m which cancer 
occurred in the cervical stump after subtotal 
h}sterectomy for fibroid tumors Cases in 
which cancer developed within one }ear of 
h}sterectomy were not included m his list on 
the supposition that in such cases the disease 
was co existent at the time of operation 
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Cases- m which there is strong clinical evidence 
that cancer existed at the time of supra 
\ aginal hysterectomy and w as o\ erloohed are 
perhaps equally numerous if not more so 

Ample statistics gathered from \arious 
sources seem to show an incidence of cancer 
associated with fibroid tumors of the uterus 
of above 2 per cent 

A few years ago in reviewing the records 
of the Massachusetts General Hospital for 
live vears I was able to find eight cases of 
cancer of the cervical stump following supra 
vaginal hysterectomy for fibroid tumors 
The original operation had been performed 
el cwhere in one half of these cases In four 
cases signs and symptoms of the disease fol 
lowed so soon after the operation as to make 
the pre umption une capable that cancer 
exi ted at the time of the original operation 
It is interesting to note that in three of the 
eight cases the patients were single women in 
whom therefore the trauma of childbirth 
plaved no part in the etiologv 

The recognition of this cancer problem in 
connection with supravaginal hysterectomy 
has led to the advocacy of various expedients 
for its solution A few well known surgeons 
have advocated total hysterectomy as a 
routine procedure in operating for fibroids 
except in nulliparous patients when the 
cervix is free from injury or disease How 
ever it is felt by most surgeons that such a 
radical stand on the part of the average 
operator would be likely to lead to an opera 
tive mortahtv higher than the incidence of 
the disease itself Other leading surgeons 
advocate as a less radical procedure the cor 
ing out of the cervical canal with the knife or 
the cautery While undoubtedly somewhat 
quicker and perhaps attended with fewer 
sequela? than total hysterectomy this tech 
mque cannot to m\ mind be con idered de 
sirable if cancer already exists in the uterine 


canal nor can it be considered a prev entiv e of 
cancer subsequently developing m the portio 
vaginalis as sometimes happens 
No routine measure can adequately meet the 
situation each case must be considered in 
dividually The frequent association of can 
cer of the body of the uterus or of the cervix 
with uterine fibroids should be borne in mind 
whenever operation is contemplated 
The cervix should be inspected and palpated 
with care prev ious to operation and a biopsy 
done if malignancy is suspected If the cervix 
is a badlv lacerated eroded and inflamed 
organ total hysterectomy is of course in 
dicated Even if the cervix appears innocent 
and supravaginal hvsterectomy seems to be 
the operation of choice it is my firm convac 
tion that a preliminary curettage should be 
done in every case immediately precedin 
the laparotomv If the curettage is ne ative 
no harm is done and only a few moments of 
time has been consumed and one may pro 
ceed to supravaginal hysterectomy with a 
clear conscience If there should be a co 
existent carcinoma of the body of the uterus 
or of the cervical canal the curette will reveal 
its presence climcallv I believe nine times 
out of ten If the curette finds a soft spot in 
the wall of the uterus from which much fnable 
tissue is obtained while el ewhere the normal 
scraping ound and feel is elicited such a sus 
picious circumstance would warrant an im 
mediate total hy sterectomy even if confirma 
tion by microscopical examination of fresh tis 
sue is not av ailable to the operator Of course 
the availability of such expert laboratory 
guidance in doubtful cases is most desirable 
This use of the curette will I believe reveal 
carcinoma of the uterus clinically in prac 
ticallv even well developed case and will 
permit of a more intelligent decision between 
total or supravaginal hysterectomy than can 
otherwise be obtained Lincoln Davis 
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WILLI \M DU ID H \GGARD 

A PIONELR surgeon of thecirh ibdominal era a \inle inspiring and long 
remembered teacher of surgerv one of the founders and the hrst president 
of the Southern Surgical \ mutton an ible and unusually actne prac 
titioner for fiftv jears in Ttnnt set W ilium David Haggard of Nashville died 
Januarv 25 1901 He was the eldest of the ten children of Ezekiel L and Malinda 
Haggard and was born at New Market Marion Countv Kentucky October 17 
18 6 His forbears emigrated from Mbcm irle Countv Virginia with a company 
of some two hundred m the latter part ot the Eighteenth centurv 1 he\ crossed 
the Alleghames and took up land near Lexington In this community they 
founded at Winchester the first baptist Church west of the mountains The 
records of Salem Church for 1 ,90 < ontain the minutes of a meeting in which the 
grandfather of Dr Haggard with this ame given nami was the moderator in 
trjing one of the members before courts were established 

Dr Haggard was educated at the \caclemv at Lebanon Kentuckv Earl> in 
life he ev meed the rare energy of his parent and cherished the ambition to be 
come a physician When he was eleven v ears of age his father died of malarial 
fev er The slav es on his nv er bottom plantation w ere gi\ en quinine w hich vv as 
just being used tentative!} They recovered The master was given the old 
preparation of cinchona bark but died after a fortnight s illness at the earlv age 
of 38 The son devoted himself to the affairs of the farm and assisted his mother 
in freeing their propertv from encumbrance He then taught school and after 
ward became tax assessor of Marion Countv at the age of nineteen He con 
turned these occupations until he had earned enough money to giv e himself a 
medical education 

He entered the office of Dr Shuck at Lebanon to read medicine in 1847 
After a jears preliminary reading he took, his first course of lectures at the 
University of Louisville The next year he followed his professor of surgery 
Samuel D Gross to Philadelphia when Dr Gross was called to Jefferson Medical 
College from the University of Louisville I he fine Kentucky horse which was 
ridden to Philadelphia when sold paid his tuition and keep for this college \ ear 
Others of the faculty at that time were Meigs Mutter Dunghson and Metcalf 
He graduated with distinction in medicine in March i8 0 i The subject of his 
569 



SURGERY GANECOLOGA AND OBSTETRICS 


S/° 

graduation thesis was Enteromesentenc Fever There were 8 men in the 
graduating class 

Dr Haggard located in Gallatin Tennessee in May 1851 and soon estab 
li lied a large practice In 1859 he married Martha the oldest daughter of Dr 
ind Mrs Elmore Douglass who bore him two daughters and died in 1866 Her 
mother had been prev iousl> married to Governor Sam Houston 

\t the outbreak of the Civil War the border state of Kentucky was torn 
with di cord Families were divided in their allegiance Brothers took opposite 
sides m the great conflict Dr Haggard stood for the presen ation of the Union 
and remained at his post of duty as one of the two physicians for the entire 
population of Sumner County Tennessee His brother Volney entered the Con 
federate service and was killed at Manassas 

Dr Haggard moved to Nashville Tennessee in 1875 In the first year of 
his residence m that citv he became an instructor in obstetrics m the Medical 
Department of the Umversitv of Nashville and Vanderbilt University 

In 1884 Dr Haggard was chosen to fill the chair of diseases of women and 
children in the medical department of the Umversitv of Tennessee which he 
occupied with great enthusiasm and success until 1900 At the meeting of the 
\mencan Medical Association at New Orleans in 1885 he was elected chairman 
if the section on obstetrics and diseases of children He was for many years one 
of the attending surgeons at the Nashville General Hospital and was also made 
gvnecolopist to St Mar e arcts Hospital He was the first president of the 
Southern Surgical and Gv necological Association in 1888 in 1892 he was elected 
president of the Nashville Academy of Medicine and in 189^ he was one of the 
honorary presidents of the Pan American Medical Congress He was a teacher 
of gvnecologv and abdominal surgery for nearly a quarter of a century and 
thousands ot his former students throughout the South and West bless and 
honor his memory 

In 1870 he married Jane Douglass a daughter of Mr and Mrs Robert 
Bruce Douglass They had two children William David Jr born in 1872 
and Douglass born in 1876 both of whom are physicians The elder son was 
associate to the chair of abdominal surgery and gynecology in the Umversitv 
of Tennessee before its amalgamation with Vanderbilt University in 1911 when 
he was made professor of clinical surgery 

Among the first of the old school surgeons to embrace theListenan principle 
Dr Haggard practiced it scrupulously and at the same time imbued his associ 
ates and students with its tenets It seems incredible that it required champions 
such as he In debate he was forceful and convincing As an operator his 
boldness was tempered with discretion his gentleness was harnessed with 
rapidity and his large experience mellowed overzealousness into that most cov 
eted of all surgical attributes good judgment 
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Dr Haggard was prompt and scrupulous in all things He di d his da> s u ork 
faithfulh with no regard for the morrow His da> began earl> and punctuality 
was his creed He once told me this practice had saved him much time and 
enabled him to accomplish his self imposed tasks He applied the Golden Rule 
in all the relations of life I asked him how this rule could be. applied to an enem> 
and he said 1 If one places himself in his enem> s place and gives his enema 
credit for honest} he can at least be reconciled to the position bis encm> takes 
He treated his friends with the greatest consideration He accepted the sorrows 
and the difficult trials of life with courage and fortitude The mellow radiance 
of his loving personaht} permeated e\ erv pm ate social and professional effort 
of his successful and useful life 

Man} surgeons throughout the South received their early training under 
this illustrious teacher who inspired them w ith real manhood the jo} s of person il 
service and the splendor of surgical achie\ ement In one chss he trained three 
surgeons who added luster to the South and its long line of eminent men 
Dr Richard Douglas of Tennessee Dr W E B Davis of Alabama and Dr 
John Wesle} Long of North Carolina Dr Long made the speech in presenting 
the teacher with the customarj gold heided cane of that period 3 ach of these 
men succeeded their teacher and mentor as president of the Southern Surgical 
Association and received man} other honors m this countrv and abroad Thev 
were among the first group of earlv and enthusnstic men in the South in the 
development of abdominal surgerv in the eighties Dr Haggard fired his classes 
with admiration of the heroic and humane phases of a doctor s grave responsibil 
lties and unusual opportunities for superb if sacrificing service The ethics 
triditions and ideals of the forefathers in medicine were ver> real and verv 
sacred to him His w ealth of knowledge of the histone episodes of medicine w ere 
as a tocsin to the ambitions of his hearers He made a moving pageant of the 
unheralded ride of Lphriam McDowell along the self same road that bounded the 
college campus on his w a> to the Hermitage twelve miles awa> where m 1822 
he performed his ninth ovariotom} a score of >ears before the profession knew 
that such a thing was possible He had ridden horseback from his home in 
Danville, Kentucky and no less a personage than General Andrew Jackson 
assisted him at the operation This intrepid spirit brav e and tender in peace as 
he was fearless and unconquerable in war held the hand of his neighbor 
and otherwise supported her fortitude The patient was a Mrs Overton who 
thanked God and honored Dr McDowell for her recover} When the surgeon 
presented the check which her husband had given him at the little banl on the 
public square the cashier counted out $150000 He returned the mone> 
saving he had tolcf Mr Overton that his bill was only $500 00 A runner was 
dispatched to the Hermitage who returned with the message from the hus 
band sa}ing that he had understood the amount of the doctors charge but 
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lnd tendered him this additional honorarium with his thanks and with the 
earnest request that he accept it 

It was through Dr Harvard s co operation with Dr \V L B Day is that the 
S lUthcrn ‘■•urgical and Gx neco]o„ical \ssouition was organized Dr \\ LB 
Dm and the writer in 1887 or ani7cd the \lalnma Surgical and Gynecological 
\ oeiation Dr IIi„»*ard had the Msion of an association embracing the entire 
S >uth which had no outlet for its work and no special societies At the first 
annual meeting of the \labama Surgical and Gy necolOpical \ssociation it was 
e inverted into the Southern Surgical and Gynecological Association Dr Haggard 
w 1 the tirst president in 1SS8 and was succeeded by Dr Hunter McGuire of 
I uhmond Dr W I B Davis was the first ccretarx I he name was later 
changed to the Southern Surgical \ssocntion Perhaps more than any of his 
confreres in the launching of thi society destined to play such an important 
r le in the development of advanced surgery in the South Dr Haggard had a 
vi ion of it rare u efulncss He prjphesied a unique position for this brain 
child of hi ima ination It has united the flower of southern surgeons with the 
nitimallv known colleagues fram the great centers I he meetings of this dis 
tin„ui hed group hav c created aliteriturein its two score volumes of Transitions 
with which few other urgical ocietics arc comparable 

\s a writer on gynecology and the earlier abdominal surgery he showed a 
pr iphetie gr ispof the developing new era His contributions were prepared with 
mcticuh us e ire and betokened unusual accuracv of obscrv ation and deduction 
He was bv nature gifted with those qualities as a speaker which win men over 
and his happy sense of humor made him a genial companion keen and critical 
wit was redeemed by a kindly nature that treed satire from the sting that is too 
often its spark and its dart He was an interminable tireless worker and his day 
book for mtny years recorded in a careful hand xisits to the number of fifty or 
more a day oyer long period In hi very plan of giving himself he became known 
as the well beloyed Good will flowed into hts life He planned carefully acted 
logically and refused to be moved by precedent alone He uas possessed of 
great magnetism and a gracious personalttv lie was essentially an optimist 
Hit ay 5 captim of Ties burrouruhngs he « is steadfast and immoi a We in a }u i 
judgment 

The enthusiasms of accompli hment and the appeal of friend hip were essen 
tiallv linked w ith his emotions fcv cry hour was jew eled vv ith purposeful effort 
He wore the red badge of courage \\ ell poised sane generou to a fault he was 
the soul of honor Ills life was a religion of service His surgical resourcefulness 
was inspired by a wealth of experience and his wcllmgh unerring judgment was 
allied with supreme caution JDS Daxis 
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the \ vrurr or m\ ini ch \r \c i i rim it 

n\ CORNHIUS Cl MMV 

T HE learning and know ledge of anv given subject 
when studied as a historical problem is gauge I 
from a cross section obtatne l b\ a review of the 
works of the prominent men of the period un ler con 
sidcration This being taken as a criterion an ev du i 
tion of the medical and surgical knowledge f thi 
sixteenth centur\ is particularly ditlicult to Ictcr 
mine accurately as in making such an e\ llualien 
both sides of the scale must be considered On th< 
one hand are the practical workers of the peri tl 
usually sane solid individuals in great part begin 
ning de no o taking things as thev hnd them in 1 
doing the best thev can with them From thi grrnp 
in surgerv at least have come the grtater jurt ol 
things worth while not onl\ in the ivteenth ccn 
tury but throughout the entire exi tcnce of the 
science To this group belong such men is l)e \ i o 0 
Brunschwig 1 are Tranco and manv other Dur 
ing their lives thev wcrcgreatlv in the minont inJ 
a larger more influential group domin ite 1 the 
surgical world 1 o this belonged the teachers m the 
schools The e men steeped in the tradition of 
ancient medicine and inheriting ome if not all of 
the mysticism and belief in the supernatural of de 
monologj and its attendant nonsense held hHi 
po itions and their word spreid through the rank 
and file of the medical profession and was con ulered 
b) manv the law and the gospel Naturally thev 
represented a sliding sole not quite from the 
sublime but some of them surelv to the ndieulou 
To us the books of the men of the first group stand 
out as the important works of the period but in 
order to get an insight of what was going on in 
surgerv we should turn to the other end of the cale 
and see what we find there The work of Cornelius 
Gemma appears to be about that end of the scale for 
it shows us a work written bv a man well thought of 
evidentlv well read and in some wavs a good prac 
titioner who not atisficd with his attainment m 
medicine and surgerv branched out into almost all 
other fields and took upon himself the task of ex 
plaining almost everything under the sun While 
lomg this he invokes the aid of all the stones and 
oil wives tales of wonderful happenings in the realm 
of human pathology In the obstetrical portion 
of the book he shows all the monsters previou 1\ 
shown bv Jacob RuefI and apparcntlv believes in 


them In the portion devoted to foreign material in 
the bodv he cites the case of a fourteen year old girl 
who after a considerable sickness passed a living eel 
b\ rectum lie shows a picture of the eel but does 
not vouch for the truth of the story although he 
ipparcntlv believes in a case in which a woman dis 
th irge 1 pieces of wood and fully formed leaves of a 
tret from an abscess at varying periods over a space 
f nine vear 

He mclu les among foreign bodies calcification of 
the v alv e ol the heart illustrates them in the ca e of 
the umlunar valve and describes the pathology as 
stony sedimentation He describes stones in the 
lung gallbladder brain urinary bladder and kidney 
When he comes to the digestive tract he describes 
tone in the pylorus and crecum worms of vanou 
tv pc the broad worm roundworm and apparently 
pin v ornis but goes on to the polymorphous types 
ueh a frogs and salamanders 1 hese he speaks of 
is ecrtainlv miraculous and infrequent 
He a ociates the stone which he places in the 
t ecum with clinical symptoms when he says More 
vv >ndtrful fa case) where a somewhat aged but large 
voman pas ed a stone almost round but a little 
ov il the out ide of which was partly brown and 
1 artlv black as if it had been burnt which when an 
ittempt was made to perforate it fell into two part 
in 1 sho ved within a substance like glass or trans 
pircnt crvstal with manv stria; and radii leading to 
v common center I did not doubt that this stone 
was carnet] in the cecum for many months because 
of the pain which she had felt in that place and the 
lragging tension and weight in the right ilium under 
the fal c ribs where the c.ccal intestine is bound with 
fibrous membrane both to the peritoneum and liver 
and the mesentery 

Cornelius Gemma was born in 1535 the son of a 
physician He rose in his profes ion until he became 
regiu profes or of medicine at Louvain He was an 
mthoritv on The let and obtained a great repu 
tation in the epidemic of 1574 and later in 1579 him 
self fell a victim of the disease and died m that vear 
Hi principal book commonly kno vnas Cosmocntici 
was printed in 1575 at the I lantin 1 ress in Antwerp 
It is a hodgepodge of di tinct erudition with an ad 
mixture of non en c which though the author did 
not wholly believe it nevertheless was hardly worth 
printing except that it 1 fascinating in its showing 
of the super tition exi ting in the mind of at least 
one of the principal medical men of the period 


o7v 
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T HE se enth edition of Ph 1bps Diseases f the 
rar \ se d Th l has new chapters deal 
ing ith infantile masto ditis and paranasal 
inus infect on wherein gastrointestinal svmptoms 
predominate There is al o a revised chapter on 
the hcann te t 

I he hapte s on bronchoscopy and resophagos 
p\ e much improved over the other editions 
There is full illustration of all ne v instruments 
nd the techn que as used in the Jackson Clime i 
II portrayed The tact that this book has gone 
thr ugh even ed tions recommends it both as a 
te t and eference J Gorbov Wilson 

R LCONSTRUCTUE Surgerv Nelson 
is the title which appears on the cover of an 
t f the o dinary worth while book on major 
or ecti ns of the f ce 

Ih uth>r has had the advantage of excellent 
ba ic tra mg and the somewhat rare combm.it on 
f im g ation and hab t of attention to essential 
dt 1 He ha also had la ge opportunity to observe 
1 to lev lop himsell along these lines both in his 
rk nd in the large general clinic with which 
he i o lated All of these influences are reflected 
n thi rk Without attempting categorically to 
g ecr Jit for all nbented knowledge or methods he 
i m e tha ordi anlv generous in his acknowledg 
menls d he has salted the whole v ith h s in 
d \ duality both by the evident personal touch and 
b\ putting the operative demonstrations m the 
fo m of readily available stereoscopic card 

There are j8q illustrations and S8 stereoscope 
plates most of the former and all of the latter being 
orgml Jn the 66 pages of teTt he describes re 
lated surgical principles and such basic technique 
as preparation tv pes of inci on manner of sutu ing 
dosing of wounds dressings etc but most of it is 
de oted to the presentation of the definite plans he 
himself use of solving the problems concen ed and 
it s this latter pr dice that gives the real usable 
value to an\ book on technique 
The making of 11 ps transplantation of tissues 
cheilopla tv meloplastv t eatment of sabvary 
fi tula treatment of facial pal > cosmetic melo 
ptastv blepb oplastv prep ration of the socket 
foranartil aleye re torat on of the lids otoplasty 
co metic and recon tructive rhinoplasty correction 
f abno mal t es of the septum of asymmetry of the 
nose of s ddle nose non spec he of rhmopbvma 
retraction of nas 1 bones and bp of luetic saddle 


no e surgery of the columella and their correlated 
factors are attacked directly and presented conciselv 
IIi3 training as a rhinologist has made him par 
ticularly interested in and adept in reconstructions 
of the nose and ey el ds and these chapters arc pre 
eminent in this well conceived carefully executed 
work V P B 

I N the preface of a new book on pharmacology 
and therapeutics* Dr McGuigan states The 
aim of this book is to present dearly the important 
facts of pharmacology and to give the has s for these 
facts In this he has succeeded admirably and 
students in particular will appreciate the clear and 
conci e way in which he presents the material Con 
flicting literature is not reported m detail to leave 
the student in a ma e While the clinical applica 
tion of the pharmacolomcal matter is in every case 
indicated the therapeutics is of necessity brief In 
addition to the discussion of drugs and other thera 
peutic agents Dr McGuigan included also a section 
on the pharmacopoeia a d on pre cnption writing 
Thi is very well done Hi emphasis of the metric 
system is to be commended Perhaps it would also 
be commendable if he advocated Engl sh instead of 
Latin CAD 

r pHL fourth edition of French s v ell known book 
A- In Ini r of Differential Diagnose f Mam 
Symptoms * appears eleven years after the third It 
is an even larger w r ork than before consisting of 
nine hundred and forty three pages of heavy glazed 
paper and an analytical index in two hundred ana 
twenty five pages Many full colored figures have 
been added Tbev are very realistic and most in 
structive For instance the pictures of the cyanosis 
occurnn during influenzal pneumon a are most 
striking The value of thi work i of course un 
questioned It is ch efiy a clinical counselor \ iseh 
suggesting the thoughtful consideration of all pos 
sible causes of the presenting symptoms Th s ed 
tion is well up to date with the newer kidney func 
tion tests included and a brief summary of the most 
recent developments in X ray d agnostic technique 
It contains an encyclopedic vanetv of cl meal in 
formation I* s 

TERMAN S Modern \ Rov Tec J c i is an 
•J exposition of the details of the tech que ana 
procedure in produci g the best poss ble \ ray 
films The author bases his material on an unusual 
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experience in X rav technique acquired during the 
course of many years of actual work with X ray 
apparatus The subject matter is presented in a 
direct positive way which cannot be otherwise than 
helpful to the student and beginner in the X rav 
field \\ hen one has had the extended experience in 
technical X ray work not only in the actual practice 
but also in the instructional side of the work as has 
this author he can speak with authority on the 
subject that is covered bv tlu, book 

This work is written in an entirely impersonal 
manner It is characterized by a brief mention or a 
complete absence of the usual descriptions of the 
older and antiquated pieces of X rav apparatus that 
so many writers feel must be included m work on 
X ray Thus very little space is wasted on apparv 
tus long since out of use or discarded such as the 
static machine the induction coil and the gas X rav 
tube (which at least 75 per cent of the X rav techni 
cians of todav have nc\er used and manv have 
never seen) 

The author stresses the value of standardization 
of X ray exposure formula; and the calibration oi 
\ ray apparatus in order to enable the techmci in 
to obtain with confidence a constant duplicition 
of results Thus this method displaces the hit or 
miss rule of thumb method which has been in 
vogue these many \ ears m various X ray laboratory 
with the uncertainty of results frequent failures 
necessitating reraying loss of time etc Illustrations 
of the posturing of patients for the more common 
exposures are given which provides the technician 
with a clear visualization of this part of the tech 
mque With this book as a guide the X rav tech 
mcian who is acquainted with the fundamentals of 
X ray physics should be able to obtain superior X 
ray films for the doctor who depends on his or her 
services in the technical phases in medical roent 
genology 

In a section on Interpretation which the author 
treats in an abstract manner he stresses the 1m 
portance of this being the forte of the professional 
radiologist but does not specifically state that this 
refers to the medical radiologist (physician) a 
specialist trained and experienced in X ray inter 
pretation In no part of the book is there any refer 
ence to the diagno is of X ray shadows nor is there 
any reference to any of the medical problems con 
nected with X ray w ork 

Many of the chapters are concluded with an 
extended question and answer resume of the sub 
ject treated 

This book will be welcomed by the X rav tech 
nician who desires to improve his work and by those 
who have been students m X ray technique under 
the author Edw S Blaine M D 

T\ his recently rewritten text of Urology 1 Edward 

E Keyes of New \ork has again made the read 
mg matter both unique and interesting unique be 

U incy By r 1 dLkv HD TbD FACS N l 

JLo 1 D \!>!l t <S Cmp j 58 


cause of the aphorisms and individual experiences of 
the author interesting and easily read because the 
burdensome details of description are omitted 
This latter fact is particularly true of embryology 
and anatomy it is presupposed that the reader has 
ilreadv gamed such knowledge elsewhere so the 
book is primarily for one who wishes to gam quickly 
a view of clinical urology and also the important 
principles of therapv I rom this aspect the subject 
mitttr is probibly ideal for the beginning course of 
urology in mi dical schools 
Clinical urinalysis or the ability to look at urine 
anl interpret what we see therein is stressed Not 
every bodv will agree with the author that the 
l uble curve or Be mque sound should be used for 
the urethra 

In a thorough discussion of instruments their use 
end care of cystoscopy and pyelography the use 
of pycloscopy (Lcgueu) is evaluated although a 
relatively new procedure it helps to distinguish 
fixed deformations of the kidnev from temporary 
defects as no other method does The gravity 
method is recommended for all pyelograms 

Blood chemistry of urological patients is impor 
taut in so far as the non protein nitrogen and 
creatinine are retained The inclusion of a chapter 
on urologic pharmacopoeia is timely 
Infection of the urinary tract has very aptly been 
given several chapters Infection of the right kidney 
m small girl is explained by the excess mobility and 
susceptibility of this kidney In chronic renal infec 
tions the author believes that the vaccines whether 
autogenous or stock are of no value He also be 
lieves that mercurochromc has no real intravenous 
antiseptic value 

Throughout the text acriflavinc solution 1 1000 
is recommended and favored as a general urinary 
antiseptic prophylnctically or therapeuticallv 
The author disposes of ureteral stricture by saving 
that a stricture or spasm of the ureter must produce 
symptoms as proven by the fact that dilatations of 
the ureter relieve the symptoms or there has been 
no stricture or spasm He emphasizes that cystitis 
is only a sy mptom and its cause must be sought 
One must note that in chronic infection of the 
seminal vesicles vasectomy is preferred to any kind 
of injection into the vas deferens In the pages 
devoted to prostatism and retention the reviewer 
could not help but notice that the author stressed 
the point that the only cystoscopic evidence of 
bladder paraly sis is the open internal sphincter 
For bladder operations spinal or general anxs 
thesia is preferred Prev esical section as a substitute 
for the two stage prostatectomy and as a pre 
limmary to suprapubic lithotomy to obviate the 
danger of pelvic cellulitis and the shock of cystotomy 
is strongly recommendel 
Tumors of the urinary tract are described in a 
mo t sensible manner Several times the author 
brings out the point tint retractors sometimes ob 
scure bladder tumors so should be moved into dif 
ferent positions during operation 



SURGER\ G\\ECOLOG\ AND OBSTETRICS 


Tht itt; ct matter n 1 co lu to are valuable 
n th t father and s n h cc nd on a study of 
1 g f om it 1 egin ng n America to the present 
t me II i \ C iaer 

B it IWINC th a chapter on de\clopment 
B un n hi book on Sin 7/ ombopHe 
It I cu the cmbryolo \ of all the ce ebral 
in F om he e o the subject is t ken up in 
chr i I p al orde the an us chapters being 
lev tel t atomv ttiolog and pathology svmp 
t m I Ji g o i an 1 t nalh t eatment 
I r e in the chaj te on nitomv one able 
to gi l lear c nc ption of the relatio s and ab 
rm I 0 of th cerebril mu e a 1 to cor elate 
them th 1 c 1 1 h g Dr B au has done hi 
111 tr t ng 1 h 1 ft nothing u done in 
r I r t I it the ul i ct 
I t b t i a e of the protean man 
f tali f a i th mbo is nl th d fi'cultv in 
i ng t corr t h gn Often all gns and 
mj t i [ i t t> i 1 cm t >f the late al sinus 
but i t o ften ii ppo nted i n t obtaining 
the ! 1 e ult after operati e interfe cnce Dr 

i t uf i r M n \ a t 

l i i ii i i 


Braun has kcj t thi in mind and d cusses every 
po sible means of ar lving at a differential and cor 
rect diagno i The Tobev Ayer test ba ed on the 
Queckenste It phenomenon is described in determm 
ing which jugular i involved The different! 1 
diag o is of tvpho d fever erysipelas acute miliary 
tube culosi and septic endocarditis is di cu sed 
Cognizant of the futility of schematizing the treat 
ment of otogenic sep i the author ha la d dov n no 
hard and fast rules to follow There are too manv 
v ar able factors v hich must be taken into cons dera 
tion Each case must be considered individual!; 
and the operator guided by his own judgment 
Operati e interference on the cavernous sinu is 
st 11 f aught with danger and great difficultv The 
author reports the cure of only two cases follovu g 
operatio while Dwi ht and Cermain found that 
7 per ce t recovered spontaneously The three 
method of approach to the ca ernous sinus are 
le cnbed a d illust ted 
Dr Braun has given to otology a 1 ical p cture 
of sepsi of otitic origi and has made it possible to 
correlate the clinical picture with the underlying 
patholo ical on lition He has put l to the hand 
of the speciali t a ready reference to be consulted 
when su table cases ar se J hv F Deipi 
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SUI CER\ G\ NECOI OC\ AND OBSTETRICS 


Th ul ject matter and conclu ion ir valuable 
in th t father also have earned on a studv of 
urolog from t l eg g n \mer ca to the present 
time II Ci i 

B E( INNING ith a chapter on development 
Briun n h book on Si its Tlromb pll 
} l 1 cu the emb vologv of all the cerebral 
nu e I rom here on the subject I taken up in 
eh logi 1 order the iou chapters being 

levot I t a atomv etiolog and p thologv mp 

t ms a l 1 g o a 1 f nallv treatment 
I e g the h pter on anatomv one i able 
to k 1 i c nc i ti of the relations and ab 
normaliti >f th rebral mu e and to correlate 
them th 1 cal tin ! ng Dr Br u has done his 
o 11 tr t g a 1 ha lift nothi g u done in 
r I t If the ubject 
F r t l gi t i a e f the protean m n 
te tat f a inu thromb i and the dif) cultv in 
a r g t co rect 1 agno is Oft all s gn and 
\mpt mj t t lvemcnt of th 1 te al sinus 
f ut n i too fte i I ppo ted in not obta ng 

th le cl re ult ft r ope ti e nterfercnce Dr 
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B un has kej t thi in mind and discusses ever) 
po lble means of arriving at a differential and cor 
rect diagnosis The Tobcv Aver test based on the 
Quecken tedt phenomenon is described in determin 
ing which jugular i involved The differential 
d agnosi of tvphoid fever erysipelas acute imhar) 
tuberculo i and septic endocarditis is discussed 
Cognizant of the futility of schematizing the treat 
ment of otogenic sepsis the author has laid do n no 
hard and fast rules to follow There are too man) 
\ ariable factors hich must be taken into considera 
tion Each case must be considered indi nduallv 
and the operator guided by his o n judgment 
Operative interference on the cavernous sinu i 
still fraught vith danger and great difficult) The 
author reports the cure of onl\ t o cases folio mg 
operation h le Dwight and Ge natn found that 
7 per cent recovered spontaneously The three 
method of approach to the cavernous sinus are 
described and illustrated 

D Braun has given to otologv a clinical picture 
of sepsi of otitic origin and has made it possible to 
correlate the clinical picture v ith the u deriving 
pathological condition He has put into the hands 
of the special! t a ready reference to be con ulted 
when suitable cases arise J u\ F De m 
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T HE physiologic results obtained b> the 
various operative procedures on the 
sympathetic nervous system have stim 
ulated various physicians and surgeons to 
seek clinical application of the phenomena 
Consequently medical literature at present is 
filled with varying reports This state of 
affairs will continue until knowledge of the 
anatomy and the physiology of the sympa 
thetic nervous system has become established 
While some of the data is contradictory and 
opinions differ there will gradually crystallize 
general conceptions which will direct the 
clinical application of the various operative 
procedures The present discussion will be 
devoted to general considerations and then 
peutic effects obtained following resection of 
ganglia in the treatment of Ray naud s disease 

HISTORICAL D VT \ 

The historical development of our knowl 
edge of the diseases affecting the peripheral 
arteries is marked by four outstanding achieve 
ments The first definite reference to the 
relationship of gangrene to disease of the 
arteries to our knowledge was thatofQuesnny 
in 1739 hut the idea of an obstacle to the 
course of the blood was clearly stated by 

R <1 bef th th ty< tbth 1 m t g f Th W i 


Hcbrtard in 1817 The exact nature of this 
process however was made clear in the work 
on embolism and thrombosis done by Virchow 
who called attention to the fact that the 
degeneration per sc of the arterial wall was not 
sufficient to cause gangrene His work clearly 
defined the mechanism for the genesis of 
gangrene due to embolism and thrombosis and 
gav e a new direction to research The second 
contribution was that of Raynaud m his 
thesis in 186 and in his * New Researches 
in 1874 His studies brought out conclusiv ely 
that there is a form of gangrene without 
demonstrable organic disease or occlusion of 
the arteries Probably the first known case of 
this type of vascular disease was observed in 
16 9 and was described by Bernard Schroeder 
a sy mmctnc recurring form of gangrene of the 
extremities in a young girl Following the 
studies of Raynaud adv anccs in our clinical 
knowledge of the disease have been few 
Hutchinson m 1871 noted the association of 
paroxysmal hxmoglobmuna in some cases of 
local asphvxn Since that time many cases 
of this type have been reported by various 
workers The translation of Raynaud s con 
tributions into Lnghsh by Barlow in 1888 and 
Alonro s monograph in 1899 while not adding 
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much new to the knowledge of the di ease 
sen ul to draw the attention of I nglish speak 
in„ ]>h\ jcians to this interesting condition 
liu dt criptnn In Weir Mitchell in rS/S of 
mother 1 irmot \ i motor noun i which af 
It ct llu txtrtmilic and is of the intermit 
tent dilitin Upc which he teemed crxth 
romtlalgia con titutes the third important 
contribution 

Ihe fourth mile post was marked b) the 
i mtnbutons of \on W lmwartcr and later b> 
tho e of Buerger who separated from the 
group of arterial disease of an occlusix e nature 
i clinical entity oceurnng almost cxclusixclx 
in the male c\ termeel b\ Buerger thrombo 
an & nti obliterans ( 10 ) Knowledge of this 
di case elanhes man\ of the doubtful cases 
whuh ubsequentl> had erroncou 1) been 
ch ignc cd as Pawuuds disca e in the male 
sc\ 

U1MCVL FrvTtRES OF PAWUDS 
DISF \SE 

\ wide experience with xanous forms of 
xasutlar disease of the extremities allows a 
separation of the cases presenting xasomotor 
disturbances ol the pastic type into four 
groups I irst there is a fairty large group of 
so called normal person predominant^ fe 
males who have cold hands and feet fre 
quentty ha\e disturbances such as mild dt 
grecs of pallor in sjmmctric single digits the 
o called dead linger or mild c\ anosis usualh 
associated with moist clammx cold e\ 
trennties The e persons are frequenth of the 
isthemc txpe and suffer easilx from cold 
The surface temperature of the extremities is 
subject to wide fluctuation depending on 
sanations in the enuronmental temperature 
Tin co tiditio n does not constitute a di ease as 
s\mptoms are usually ab ent and the phjsi 
uan is rarefy consulted unless the changes in 
color are staking I he e subjects arc classified 
b\ Mueller (,o) as haung a xasomotor con 
stitution We ha\c designated them as 
suffering from subnormal xasomotor state 
Second there are gradations from these so 
called normal persons to those m whom the 
disturbances in color in the extremities are 
more profound frequenth paroxxsmal in 
nature occurring xxith lesser degrees of 


lowered temperature Attacks of pallor max 
iltccnxte with or be followed m a period ol 
months 1>\ more or les chronic states of 
cx anosis The signs and sjmptoms are of 
ufTicient mten itx for the patient to eek 
ad\ ice from the pin luan Ihe sjmptom 
usual!) consist of numbness occasional 
partial an esthesia during the period of local 
osph) xia extreme coldness during the sta cof 
s> ncope and dull aching distress dunn 0 the 
period of s\ ncope and C) anosis With hi h 
environmental temperature the hand be 
come execssix cl) warm and red accompanied 
b> sensations of burning Third is another 
group of persons who have a further a"t;ra\a 
tion of the disturbance 7 he attacks of pallor 
become more intense more painful or a 
condition of chronic c> anosis or asph)xia 
superi encs temporarx rtcoxer) is much more 
difficult I he changes m color are induced b) 
the least change in temperature The hand 
and feet frequentl) become swollen and puff) 
trophic disturbance then appear consistin 
of minute areas ol gangrene in the tips of the 
digits with sxmmctnc distribution The 
fourth group consists of the more severe but 
much rarer ty pc of ca e in w hich gangrene ma> 
develop in the entire end of s>mmetnc di its 
without prolonged antecedent histor) of xaso 
motor disturbance Pain max be a marked 
feature 

Ml of these group fulfill the criteria laid 
down b) I ax mud namcl) sxmmetty of the 
disturbances mtermittenc) or parox)Smal 
nature of the disturbance in accordance with 
its functional basis and the existence of pul 
sations m the arteries of the affected part U e 
are of the opinion that the foregoin" "roups 
represent different degrees of the same under 
lxing fault of the xasomotor mecham m 
justifying the nomenclature of xa omotor 
neurosis of the spastic txpe and that the 
term Rajnauds disea e should be re erxed 
for the type of case included in the second 
third and fourth groups The ca e in the 
lirst two group probabl) repre ent an cx 
aggeration of the \ asomotor changes which oc 
cur in the normal subject on expo ure to cold 
There is m the peripheral areas a transitor) 
phase of pallor or c) anosis xuth expo ure to 
increased local or environmental temperature 
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redness and increased surface temper iturc re 
suits 

ETIOLOG\ 

I he etiology is unknown in the idiopathic or 
primary tapes of I ay naud s disease I he 
influence of heredity h is not been striking in 
the ca es rcaitwcd in the literature by Monro 
it approximates 8 per cent While this is in 
line with our impression relative to the well 
m irked cases of Ray naud s disease the sub 
normal vasomotor tapes seem dctinitda ot a 
constitutional nature and many members of 
the same family exhibit this tendency 

The contributing factors arc perhaps ol 
more importance I he incidence of sex we 
believe is of great importance In Ray naud s 
group of 5 cases 80 per cent were females If 
the casts of doubtful diagnosis in his O roup 
are eliminated this percentage mere ises to 88 
In the eases reviewed bv Monro 62 6 per cent 
were females and 37 4 per cent males M 
though we have not made an analvsis of the 
ca es observed m The Majo Clime in our 
experience the idiopathic or spontaneous tv pe 
of Ray naud x disei e in the male sex is not 
ccmmon If we eliminate the cases of va o 
motor disturbances secondary to ccrv ical rib 
peripheral neuritis thrombo angutis oblit 
erans and arteriosclerotic diseases the per 
ccntagc remaining which occurred in males is 
extremelv ^mall le s than 3 per cent with 
increasing experience in diagnosis the per 
centage incidence in the male gradual!) h is 
decreased The average age incidence in 
Rav naud s disease according to Monro s data 
is 30 9 )ears for both sexes 

PROGNOSIS \ND COURsr 

The prognosis of Pay naud s disease is sub 
ject to wide variations As far as is known it 
never itself causes death in our experience 
death has been due to the consecutive or the 
subsequent development of an entircl) differ 
ent disease Ihc mild forms with local s> n 
cope or mild grades of c> anosis in the digits 
ma> not show change over a long period ol 
) ears \\ c hav e observ ed man) patients w llh 
a v asomotor disturbance for ov er 10 ) ears who 
have not suffered actual pain or trophic 
lesions or progression of the disturbances of 
color I he duration of the malad) is probabl) 


of importance in making 1 prognosis In mild 
c ises in which the condition has remained un 
ehan ed for a period of 2 or 3 )cars the 
prognosis is usuallv good and reassurance ma\ 
be the onl) advice nccessarv lor the most 
common tv pc we have observed there has 
been gradual progression from the stage of 
vneope more digits have become involved 
perh ips the entire h ind and the condition 
has advanced into the stage of evanosis or 
>ncope has alternated with c>anosis I hen 
after v ariable periods of time there may be 1 
gradual transition into a condition of chronic 
evano is of the extremities recover) of the 
parts is less complete and when recover) doe 
take place it is accompanied bv excessive 
sensations of heat and excessive redness 
sensitivit) to environmental temperature 
becomes more acute and the parox>sms arc 
induced with slight variations in temperature 
ev en during the summer months Pain numb 
ness or dull aching during the period of s>n 
cope and cyanosis is the rule Small dry 
ulcers of the skin of the digits may appear In 
this primary tvpe of case without complicat 
ing disease the prognosis is not good from the 
standpoint of spontaneous cure The con 
dition usually persists and while it does not 
progress to the point of serious gangrene > ct 
it constitutes a real disability to the patient 
In the more rare forms in which gangrene 
superv enes early m the course of the disease 
prognosis is most grave from the standpoint of 
preservation of the digits This type in our 
experience is most rare In considering the 
prognosis we believe that the important 
factor is the rate of progression of the disease 
during the first or 3 v ears It has been our 
experience that if at the end of this period 
trophic changes have not appeared usuallv 
they do not appear We h ne noted also that 
long periods of remission may occur m cases 
without known cause 

DIXGNOSIS 

T he diagnosis of Rav naud s disease is 
usuilly simple Recalling the criteria laid 
down by Raynaud the diagnosis rests on 
(1) the presence of exaggerated vasomotor 
action as exhibited by changes in color of 
symmetric distribution in the extremities 
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in ) ni rc rarely in the elbow no e and lobes 
i the c ir u ually associated with discomfort 
uhin n or actual pain during the x asomotor 
piroxx m (2) the exi tence of pul ations in 
the ulnar and radial arteries in the hands and 
in the dorsalis pedis and posterior tibial 
\ c els in the feet and (3) predilection for the 
female ex I he age of the patient is also 
significant in diagnosis Y\e beliexe that the 
li igno 1 of I a) naud s disease should not be 
mult aid) on the existence oi \asospa tic 
di turbance Ihe \asomotor phenomena 
f >llowin„ or complicating some disease such 
a certain ft\crs and debilitating tate should 
not be considered true Ra> naud s disease 
Iiktwit it is important to rule out all 
u imlin lorms of \asomotor disturbances 
uuli 1 th 1st obserxed when cerxical nb is 
j>rc ent thrumbo angiitis obliterans arteno 
dtrotic di ea c peripheral neuritis certain 
c 1 ts oi tpikpsx and man\ other conditions 
( hangos m olor of the extremities and these 
alone do nat ju tif\ the dta 0 nosi of Rax 
n ui 1 di case 

LKI ORS IN DIXGNOS1S 

Our remi nc s m this respect has been due 
1 irgcly t< the making of erroneous diagnoses 
t I ax naud s disease in the male ex The e 
patient when traced oxer a period of >ears 
haxe practically all given conclusixe exadence 
of organic disc isc of the arteries this has been 
pirlicularlx true m ca es which later haxe 
proxed to be instances of thrombo mentis 
obliterms In this disease m about O o per 
cent of the c 1 cs the initial s>mptom is xaso 
pa tic di turbance of the mxolxed extremit) 
In about 1 3 per cent of this group the palpa 
bit xe scl rexealed normal pulsation Sxm 
rnctrx ot the changts in color are u uall) lack 
ing It such patients are examined from xear 
to xear closure of one or more arteries of an 
extremitx frequentlx 1 found or more rarelx 
there max be exidence of occlusion in the 
di ital arttnc with normal pulsations in the 
u uallx palpable artene I hi mistake has 
betn nndc bi us a sufficient number of time* 
to make us extrcmelx cautiou in making a 
dia D no 1 of Ka\ naud dt ease in a male 
Buerger (11) and \llen and Brown haxe 
called attention to this frequent error in 


diagno is and a rexiew jf the literature 
indicates that there 1 a superabundance of 
similar errors 

In like manner the x asomotor disturbances 
occurring in older per ons do not justify the 
diagnosis of Ray naud s disease The cold 
dead digit seen in ca es of hypertension 
arteriosclerosis and occasional!) mglomerulo 
nephritis is a secondar) form it lacks s>m 
metr) and the multiple phase color reaction 
necessar) for the dia nosis of idiopathic 
Ra)nauds disease It is probably true that 
any organic disease of the xessels ma) be 
associated with xasospastic disturbances of 
the distal parts The afferent impulses arise 
in the adxentitial coat of the diseased xessels 
and initiate the necessar) \ asomotor reflex 
\ asomotor color changes in scleroderma are 
extremel) common this has been pointed out 
b) Ra)naud Monro and recentl) b> Brown 
and O Lear) The last two authors after 
stud) ing the capillaries of the nail fold di 
ease felt that probably there 1 a form of 
scleroderma in addition to the true or primar) 
form In this second form the changes in the 
skin are preceded for months or )ears by 
episodes of sj mmetrtc changes in color in the 
hand or feet usually initiated b) cold The 
surface capillaries are quite characteristic of 
those ob erxed in true I a) naud s disease 
The changes in the skin may simulate closel) 
those which occur in the earl) sta 0 e of true or 
primar) forms of scleroderma The distribu 
tion usual!) is limited however to the acral 
regions the skin of the chest upper arms and 
face doe not show the skin lesions as they are 
observed in the primar) forms In this t)pe 
of scleroderma x asomotor reactions ma) oc 
cur with or following the sclerodermal process 
The combination is quite common Atroph) 
of the skin pigmentation deformitie and 
binding of the epidermis indicate clearl) that 
we are deahn 0 with the true or primar) form 
of scleroderma 

PATHOLOGICAL IHXSIOLOCX 

The under}) mg disturbance w hich produce 
the changes m color are easily studied by 
micro cop) of the capillaries of the nail fold 
and ha\c been described b) Mueller (3°) 
Parnsius and Brown In the stage of pallor 
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few capillaries arc \1s1blc the filling of the 
loops with blood is incomplete and the 
capillaries ha\ c a segmented or broken appear 
ance The contained blood in the capillaries 
is static blood is not obser\ed entenng the 
capillary loops from the arterioles The col 
lccting \enules are usually invisible or con 
tain small amounts of blood In the stage of 
cy anosis blood is admitted into the capillaries 
both from the artenoles and by retrograde 
flow from the \ enules The blood enters the 
capillar} in the form of small segments The 
capillaries become dilated an increased num 
ber of them is \1s1blc and the blood in the 
loops is stationary or flow occurs onl} after 
long intermissions There is gradual de 
oxygenation of the capillar} blood with in 
creasing c} anosis The capillaries maj be 
come greatl} distended and maj lose their 
characteristic shape The collecting x enules 
become dilated With reco\ cr> whether it is 
spontaneous or is induced b} increasing the 
local or cnyironmental temperature the 
artenoles open the flow of blood in the 
capillar} loops becomes rapid and the blood 
changes to a bright red color The stage of 
rubor then is due to a large number of open 
capillaries and \ enules man} of which remain 
dilated to some degree and which contain red 
ox}genated blood 

A summary of these studies corroborates 
m a stnking manner the clinical deductions 
w-hich have been made b} Ra}naud on this 
mechanism that is in the stage of pallor or 
S}ncope there is a spasm of the arterioles 
capillaries and \ enules the degree of pallor 
depending on the completeness of the spasm 
The stage of cyanosis is due to partial re 
laxation of the venules with back flow of 
blood in the capillary loops w e hav e observ ed 
also concomitant opening of the arterioles 
the relaxation is not complete enough to allow 
the resumption of the usual flow All forms of 
gradations in behavior are noted in different 
cases this ampl} explains the variations in 
color observed in certain subjects Areas of 
moderate cyanosis may appear on one finger 
and in another deep cy anosis may remain or 
in one area of skin there may be recovery with 
return to normal pink or rubor and the sur 
rounding skin may be cyanotic 


CVLORlVtETRIC VXD THFRMOMFTRIC 
STUDIES 

Subjects who exhibit vasospastic disturb 
ances are especially prone to have decreased 
temperature of the skin with marked fluctua 
tions in the involved parts Under usual 
cmironmental conditions room temperature 

24 to 26 degrees C the surface temperature is 
low in the hands and feet ranging from 16 to 

25 degrees C 1 he surface temperature of the 
extremities of the average normal person 
vanes from 4 to 33 degrees C In cases of 
Raynaud s disease the fluctuations m surface 
temperature are extreme and constitute an 
exaggerated response to variations in the 
environmental temperature This is shown 
not only with determinations of the surface 
temperature by the thermocouple but also in 
variations m the rate of heat elimination as 
determined by the foot and hand calorimeter 
During the stage either of pallor or of cy anosis 
the surface temperature of the part becomes 
excessively low and increases with recovery 
to normal color As the disease becomes more 
adv anced there is an increasing tendency for 
the surface temperature to remain low The 
marked vasospastic element present in these 
cases also is shown in the response of surface 
temperature and in the rate of heat elimina 
tion when systemic fev cr is induced Tor the 
purpose of studying the range of the vaso 
motor response a procedure has been de 
v eloped which gives us information on this 
point and serves as a useful index in deter 
mining the type of case amenable to operative 
measures It is particularly valuable in cases 
of thrombo angiitis obliterans which are fre 
quently complicated by vasospastic disturb 
ances One of us (Brown) has devised what 
we call the vasomotor or vascular index 
which is determined as follows Nonspecific 
protein fever is induced by the intravenous 
injection of triple typhoid vaccine and the 
surface temperatures of the digits foot and 
hand are taken simultaneously with the 
temperature in the mouth or roughly simul 
taneously with the temperature in the blood 
In all persons including those who are normal 
and those with or without vascular disease 
after a preliminary drop due to the chill the 
temperature in the mouth and on the surface 
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n l I he magnitude of the n c in the tem 
pent urc of the shin is dependent on (x) the 
initial temperature of the extremitx ( ) 
tht t iritx of the febrile reaction and (5) the 
patent \ ot the arteries In ta e in which the 
extremities are cold and in case in which there 
1 con idtrable xaso pa m the increase in the 
urtace temperature 1 \er\ great The index 
1 ikul itcd bx determining the rise in the 
urfaee temperature and subtracting from 
that the n e in the temperature of the mouth 
r bind thi in degrees Centigrade con 
titutc the change in temper iture of the si in 
thati hu largely to the hiftin of blood that 
t me from x a ormtor changes I his increase 
divided In the number of degrees inerta t in 
the temperature of the bio id gixcs a figure 
whi h in impic terms indie itc that for 
i\tr\ k«jee n e 111 the temperature of the 
Ih I then 1 in the temperature of the shin a 
urtam number ot decree n c which is largch 
t \ 1 m tor origin In cases of Ra\ naud s 
<li ei c indexes it Irom s to 14 are obtained 
In the 1 1 es of thrombo angiitis obhteruis 
with \ 1 pa tic di turbance indexes of to 
( hi\c been fiund Thi index is of practical 
imj rt nice in the election of cases tor opera 
ti n 1 the ri c in urfaee temperature that 
1 m \ ilh lexer approximates roughly that 
curruir, liter xmpathetic ganglionectomy 
(lip, 1 m I 1 It al o has a cert nn ehagnostic 
imj) rt in hlterentiating ca es in which the 
dia H m 1 >t af ure \ asnmotor disturban c and 
eirix )r„anie di ea e of the arteries is not 
entirelx k ir In artene clerotic di else of 
the limb the xa omotor indexes are low or 
/cr I ) <>1 1 un uch an index militates 
1 nn t [iriti n n the xmpathetic s\ stem 

IMXIXM F 1111 DI 1LRBED XIK li VMSXI 
IN r \\\ \l D S DISL \si 
Our tu lit „i\t further corrobor ition ol 
the thi reii e\pl inition of the elisturbanee 
in thi li 1 1 e a 1 )rmulated bx I ax naud 
there 1 < xcrcxutabiht) of the cerebrospinal 
x a omit r center which explain the \m 
metric di tributim >f the di turbance and 
agent xxluth act on the periphery as cold on 
the kin t m pri diite timulation md oxer 
ictixitx )f the e tenter I11 ubjects who 
exhibit x 1 < pa tie di turbance there 1 


exaggeration of the normal tonic actixitx of 
the x isoconstrictor mechanism At first thi 
lupcractixity is intermittent requinn ab 
normallx high degree of stimuli to excite it 
later it becomes more continuous and more 
disa trous Lxcessixe x asoconstriction of the 
peripheral x ascular mechanism produce Iran 
sitorx closure of the arterioles capillaries and 
\ enules The changes in color depend in alarge 
degree on the completeness of the spasm The 
recox erx of the local circulation with the 
ipplication of increased heat or with increased 
enx ironmental temperature or in the pre ence 
of fexer attests to the functional nature of the 
condition The cause of the excitability of the 
xasomotor centers is unknown but it 1 
probable that in some forms of xasomotor 
disturbance the constitutional f ictor is para 
mxunt 

TKEATAIENT 

I he primarx objects in the treatment of 
Kaxnauds disease can be considered to be 
twofold hr&t to remoxc if possible the ex 
atin^ factors second to block or to produce 
interference lfi the xasomotor paths which 
supplx the affected areas In the case of tht 
mild txpes without pain or trophic dis 
turbances frequently considerable relief 1 
obtained bx protection from cold chan m^of 
occupation wearing of xxarmcr clothe and 
warmer to\erin 0 for the extremities— a factor 
in thi a„e of limited female apparel— ar 
mi ration to a warmer climate Frequently 
cases of the mildest tape do not need treat 
ment If the condition is not progre six c if it 
does not produce serious sx mptoms and if it 
merely 1 disturbing to the patient becau c of 
the change in color rca unnee and mild 
degree of protection may be all that 1 rc 
quireil In the more sex ere condition in 
which the changes in color arc more marked 
and k change in environmental temperature 
is ncct ary to cau e the paroxy m it ha 
been our experience that the protective 
measure fail We have advi ed a certain 
„roup of these patient to live in a warm 
climate but the condition did not materially 
improx e It ha been found that the x arntian 
between the warm dix and the cool nt ht 
„ixcs n e ti a severe symptoms as occur wit 
the sh iq er variation in temperature in 
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• Surf temp* tufe during fever Ml w ng l I'Ctlm f 

non e f prot in 

• Surf temp* ture fou to s x ve K. if lumb 
ymp tnetic g ngli ne t my 

1 lg 1 Surface temperature of f t lun j, f r 1 
following lumlar sympathetic gan lion tomv \ 1 
approximation raaj be note l 

northern latitudes Occasionally \\c h iv e 
noted considerable improvement following 
febrile reactions induced b\ the use of non 
specific protein This can be explained per 
haps on a basis of \ asomotor paresis resulting 
from fc\er Certainly in one case the color 
reactions with the accompanying symptoms 
became almost negligible following a short 
course of this form of treatment In other 
cases y\c lia\c not observed an\ effect what 
ever I he summary of the medual treatment 
m kaynaud s disease is that on the whole it 
has been most disappointing I he majority 
of cases regardless of the institution of any of 
the foregoing measures has continued to 
exhibit vasospastic reactions and frequcntlv 
have progressed to the initiation of mild 
trophic changes I he disease is a real dis 
ability extremely disconcerting to the patient 
and most try ing to the phv sicun 

I he second of the two objeets in the treat 
ment of I avnauds disease bloeh ige of the 
' asomotor path to the part ha been the go il 
hn n sought m the tre itment of this disease 

xtomx vsd inxsiorocx 
Before discussing, the specific innerx ition of 
the arteries to the upper and lower extremities 



. Surface ternpc wire d ring f ver f llowing Injection 

——— Surf e f»mp«r tu. 1 Ifawing dorsal sympathetic 
ga gl rnomy 

I u, Su fate temperature of hand during f ver and 
1>U mir lor al sxmpatletic gangl onectomy V fnrl> 
lo app ximati n i hov n 

we could use a quotation from Ranson s 
article on Anatomy of the Sympathetic 
Nervous System so that the reader may 
obt un a bncf but comprehensive review of its 
relationships 

I he sv mpathetic ner\ ous s> stem is an aggregation 
of ganglions nerves and plexuses through which the 
viscera glands heart blood vessels and smooth 
muscle in other situations receive their innervation 
The mo t conspicuou feature of the s\stem is a pair 
)f ganglion ited nerve cords or sv mpathetic trunks 
which extend verticallv through the neck thorax and 
ab lomcn T ach sy mpathetic trunk is composed of a 
scries of ganglions bound together bv short nerve 
strands Lvcrv spinal nerve is connected with the 
sv mpathetic trunk of its own side bv one or more 
grav rami communicantcs through which it receives 
sv mpathetic fibers for the control of blood vessels 
sweat glands and smooth muscles of the hair 
follicles situited within the territory of its dis 
tribution The majority of the nerve fibers taking 
origin in the ganglions of the sympathetic chain are 
distributed through the gray rami and the spinal 
lien e The ganglions of the thoracic and abdominal 
portions of the chain are less concerned with vi ccral 
activity than with constriction of the peripheral 
bU >d ve scl erection of the hair and secretory 
activity of the sweat glands But the upper thoracic 
ind ccmc tl g ingbons be ir a more intimate relation 
to the thoracic vi ctra since thev contain the cells 
of origin of postganglionic fibers for these viscera 

The thoracic and upper lumbar nerves are con 
nected with the svmj athetic chain by white as well 
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is grav rami communicantes These white rami con 
tarn both afferent and efferent fibers The latter take 
origin from ell in the gra matter of the spinal cord 
travel through the \entral root and hite rami and 
cnte the sv mpathetic svstem to termi ate m 
svnapt c relation ith the ne ve cell found in the 
si mp thetic ganglions Thej are often designated a 
p egangl onic fibers hile those that a se in the 
g lions a i rel \ the impul es on aril are called 
po tg ngli n c The gr v rami conta n postgangli 
n fibers the h te rami contain pre a glionic 
lb s 

The maj ntv of the p egan lion c fibers tur 
the up cl o do nwa d in the si mpathetic 
ch na 1 ru for v ling distances within it before 
end g in t ga gli ns The cer cal svmpathet c 
t unh composed exclu nelv of preganglionic 
efferent Id r ler ved thr ugh the v hite ami from 
th urpe thor cic nerves and ascendin to terminate 
n the cer al vmpathet c gangli n The lumbar 
1 s cral portions of the trunk are compo ed in 
the majo pa t of descending fibe s de ived th ougl 
the hite ami from the lo er thorac c and upper 
lumb pi al ne ves 

Th se t be s o! the hite rami hich are co 
ccr ed th the ne vation of the abdominal 
see pa into the pi nehme erves and end in 
the celiac ga glion These fibers reach the 
planchn c nerves afte pass ng through the lo er 
half f the tho acic s mpathetic ch n but the 
a e n t nte upteJ i the tna n gangl on through 
wh h thev pa s 

The mpathetic er ous sv tem receives ad li 
t on 1 fiber from the sp nal cord bv av of the 
v ct al b an hes f the th rd and fourth sacral 
n ves nd from the bra n through certa n of the 
era al ne ves 

Th e e then th se three stream of pre 
ga gho ce al effere t fibers (i) the cranial 
t cam fr m the third se enth ni th and tenth 
cram il er e ( ) the tho a columba tream from 
the thor c c an J uj pe lumbar spinal ne \e bv a> 
f the hit rin a d ( 3 ) the ac al st earn from tl e 
eco d third and fou th sacral ne ves The cranial 
a 1 s cr 1 tr ams belong to hat is commonlv 
c 11 d the pi asvmp thet c vstem 
Most of the simpjthetc ner es contai 
ddit n t the hb s Ire dv di c ed also ens r\ 
fiber hi h co vev in pul e f om the vi cera to 
the sp nil cord The se sor fib rs have their cell 
of orig n in th spinal g ngl on and reach the 
jmpathetc s tem bv wav of the white rami 
\i ceral reflex therefore travel rc of at least 
three neu ns each 'lhe impul e re ch the sp al 
co d alo g al ffe ent fib in the dorsal ro t 
nd leave Ion peg 1 m visce al effere t fiber 
1 the entr I r ot 1 i hite ram The e fibe 
tn l n simpith t ga lio s 1 1 the impul es 
h ch thev ca rv ar r laved to lvoluntarv mu cle 
and glandular t e bv p tg ngl om fibers The 
ga lions of the vmpathet c trunk do not er e as 
reflex ce ters but onlj a rel v stations i the 


conduction path avs from the spinal cord to the 
viscera 

Ranson and Edgeworth have been able jn a 
cat and a dog to trace sensorv fibers histolo 
icall> because of their relative!) large size 
through the s) mpathetic system from the 
cardiac plexus to the vagus and the three 
upper thoracic nerves The fibers to the 
thoracic nerves were traced through the 
middle and the inferior cervical an ha 
s> mpathetic trunk and correspondm white 
rami of the thoracic spinal nerves However 
they did not find an> sensory fibers in the 
cervical sympathetic trunk above the middle 
cervical ganglion The> believe that it is fair 
to assume that in man a sensor) distribution 
should exist similar to that which exists m 
these other mammals 

Kramer and Todd in their stud) of the dis 
tnbution of nerves to arteries of the arm 
stated that with the exception of the sub 
clavian and axillary arteries which receive 
their innervation direct from the cervico 
thoracic ganglion its origin corre ponds with 
that of the nerv e supply to the skin and muscle 
areas Potts in his stud) on the nerve upplv 
to the arteries of the leg came to the same 
conclusion In the light of the results ob 
tamed b) ramisection section of the trunk 
ganglionectom) tnd of the anatomical de 
cnptions of the innervation of the arteries of 
the extremities we are compelled to believe 
that m the extremities the vasoconstrictor 
nerves gray rami and postganglionic fibers 
enter the spinal nerves and are given off at 
intervals corresponding with the somatic se 
ments and that the arrangement here differs 
from that in the thoracic abdominal and 
cranial cavities where the sympathetic in 
nervation follows the vessels to their dis 
tnbution 

Since we are interested in breaking these 
efferent v 1 0 constrictor impulses of all four 
extremities we must make sure that the 
section in the lumbar area is high enough and 
that in the thorax it is low enough Inasmuch 
as the second lumbar ganglion usualh receives 
the last preganglionic white ramus it would 
be sufficient to divide the sv mpathetic 
trunk below this ganglion but since the di 
tnbution of rami is not constant and since 
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h 3 Expo ure e ured bv the dor al m d a In k th e n I nb and the t an \e t p o e s of the se ond 
inci ion th i e tel a 

I ig 4 Incision in fasci and muscle ha e 1 n pla 1 1 1 1 \p u e of e nd nl and trans\ r e pro e e 

pa ilcl iththespnou pro c s thu xpo in th ar t t I i b\ ret a t the plen uscapiti and plenius 
ou lasers of themus lcs vhich art encount cl nin t r\ m le 

there is a possibilitv of mining fibers. \\t pre ^angln ami the intervening trunk in order to 
fcr to resect the lumbar s>mpathctic trunk interrupt al! vasoconstrictor impul es from 
including tlie ganglia in lolo from abo\e the tht hrst and second thoracic ganglia dircctlv 
econd lumbar to a point below the fourth to the hrst and econd thoracic spinal nerves 
ganglion anti irtencs in addition to interrupting 

In the cer\ icothorauc area it i important etlcrent liber which pass through the ganglia 
to include the second thoracic ganglion lor and trunk into the cer\ ical ganglia to be dis 
huntz has shown that both this svmpathctic tributed to the brachial plexus It is true this 
ganghon and the second thoracic spinal ner\e procedure will interrupt efferent impulses to 

which carries \asoconstrictor hbers con the v a oconstrictors of all arterie in the neck 

tribute innervation to the lower trunk of the and their corre ponding distribution It has 

brachial plexus in a high percentage of ca es and has not produced a complete Horner s 

We grant that if one were sure of dividing all \ndrome with dilation of retinal ves els 
of the gra\ rami to the subelavian and Since we are discus mg the anatomv of the 
a\illar> arteries and to the brachial plexus tervico thoracic ^anglia a few comments will 

one could preserve the trunk and ganglia or be made on angina pectoris Ranson stited 
could divide ill the rami to the plexu and that the white rami carr\ afferent and efferent 
arteries together with cction of the trunk impul e and that m the cat and the dog he 
but when the thoracic trunk is sectioned the and 1 dgeuorth demonstrated en orv fibers 
cerv icothoracic with all of the upper cervical pis mg from the cardiac plexus through the 
ganglia are thrown out of work since thev middle and lower cervical ganglia to the first 
merelv act as rclav stations Ihcrefore we econd and thin! thoracic nerv es Thi means 
a^ain believe in a thorough resection of the that the e liber mu t pas through the upper 
econd thoracic and the cerv icothoracic two or three thoracic ganglia and trunk in 
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addition to the middle and inferior ccmcal 
ganglia in order to reach the pinal nerxes 
Therefore ince so man) operations on the 
cemcothoracic ganglia ha\e failed to gixe re 
lief in true angina pectoris it is fair to assume 
th it the operation was not complete and that 
some of the ensor\ fibers from the heart 
were not divided According to Ranson 
the sin on ifferent impulses which reach the 
brain fnm the heart bv way of the \agus 
probably nrclv gi\e rise to pain but expend 
them ehe in the production of reflexes The 
example he „ixes is the lowering of blood 
pressure on timulation of the \agodeprcssor 
libers whi h end in the arch of the aorta 
Assuming that the surgical indications are 
suitablt that we are dealing with a true 
organic angina pectoris and that the surgeon 
desires to be positive m the relief of the pain 
to the left ide of the chest and the left arm it 
will be nett san to carry out a more com 
plete left anterior dissection or to adopt the 
posterior approach with complete interruption 
of afferent fibers to the upper fixe thoracic 
nerxes by complete remoxalof the lower cer 
xical and first and second thoracic ganglions 
In a fexx instances it max be necessary ex en to 


include the thoracic trunk and the fourth and 
fifth thoracic ganglions One might choose to 
section these afferent sensory fibers from the 
heart through a laminectomy which would be 
a procedure of less magnitude than a bilateral 
thoracic ganglionectomy would be Ot course 
many of the patients suffering from an ina 
pectoris are considered xery poor surgical 
risks and therefore one naturally must follow 
conserxative medical measures (paraxertebral 
alcoholic mje tion) and resort to the more 
extensixe operations only jn severe cases 
It is our impre sion that the problem of 
angina pectoris might be approached surgical 
lx m two way s the first an attempt to relieve 
the vasoconstriction of the coronary arteries 
by sectioning the x asoconstnctor nbers enter 
ing the cardiac plexuses through the superior 
cerx ical cardiac nerv e which receix es its effer 
ent fibers from the superior cervical gan lion 
the second an attempt to interrupt the affer 
ent pain sensations which are due probably 
to organic disease of the arteries and cardiac 
musculature and not attributable to xa o 
constriction of the coronary arteries The first 
of these two methods max bear a relation to 
the phenomenon present m Ravnauds dis 
ease and the second to the phenomenon of 
endarteritis obliterans of the extremities 
Davis and Kanaxcl presented a very ood 
review of literature concerning the physiology 
of the x asoconstnctor phenomena of arteries 
and arterioles It will suffice to ax that the 
accepted opinions arc that the gray rami from 
the thoracic or lumbar ganglia enter the spinal 
nerv es as non medullated fibers are di tnb 
uted according to somatic se ment and con 
trol to a great degree the tone of the arterie 
and arterioles and determine their size and 
caliber Even though the xasocon trictor 
nerve has been paralyzed there still exists 
tone in the musculature of the artery Accord 
ing to Bay hss the tone 1 controlled bv the 
vasodilator impulses which travel antidrom 
ically along the sen ory fiber Davis and 
Kanax el behex e that it is just as tair to assume 
that the phenomenon of xasodilatafion i not 
entirely dependent on the periarterial sy mpa 
thetic innervation and that probably there 1 
very little dependent on any such innervation 
of the blood vessel wall They behex e fur 
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Ti , Exposure of the second thoracic and ccr ico 
thoracic ganglia with onlv a small portion of the e ico 
thoracic ganglion in the field The method l y hi h the 
econd thoracic ganglion is elevated b> traction p 
liminar) to resection of the thoracic trunk, below the 
ganglion 1 illustrated The procedure is sho\ n b> vhich 
the cervicothoracic ganglion is drawn do \n\ ard to expose 
the various communicating branches In thi parti ulai 
case the lower cervical portion of the ccr 1 othoraci 
ganglion is separated from the thoracic port on b> a dense 
band 

ther that it is equally as definite that these 
phenomena regular!} are. obtained through 
the agenev of purel} motor purcl} sensory or 
through mixed ner\ es of cerebrospinal origin 
From our clinical results we are compelled 
to believe that the \aso constrictor fibers pla\ 
a tremendous role in producing the \ asomotor 
spasms and that when thc\ are cut they pre 
'ent further spasm of the arteries and 
arterioles and perm inentlv increased surface 
temperature is developed It is rather difficult 
to explain the sudden disappearance of pain 
following resection of a sympathetic ganglion 
It is possible even in the lumbar area that we 
divide afferent fibers in the gray rami on their 
return through the ganglia and white rum to 
the spinal cord and th it the arrangement m 
this area is somewhat similar to the sen orv 
sympathetic arrangement described b\ 1 in 
*on for the cardiac plexus I low oxer we im 


I g 8 The relations between the thoracic and cervical 
ganglia the s ibclavi n artery and the cardiac pie us are 
ho vn The darkened portion illustrates that section of the 
ympatl etic trunk and the gan lia which a e definitely 
remo ed Occas onally the cervical portion also maj be 
remov ed 

more inclined to believ e that the pain in the 
extremities in a large percentage of cases is 
relieved by improved peripheral circulation 

Probably Davis and Kanavcl are partially 
correct since the cerebrospinal motor nerves 
may act as auxiliaries to the vasoconstrictor 
nerves and the sensory fibers may carry 
sensations of pain directly to the spino 
thalamic tracts of the cord 

OPFRATIV E MEASURES 

In the effort to relieve vasomotor spasm of 
the vessels in diseases that produced painful 
trophic and gangrenous changes in the ex 
tremitics Jaboulay is accredited with develop 
ing the operation of periarterial svmpathcc 
tomy The procedure did not gam much 
prominence until Lenche ( 6) in 1913 re 
vived the operation and since has used it in 
1 large and v med group of vasomotor dis 
turban cts His endeavors have encouraged 
many surgeons to try the procedure Although 
the operation of periarterial sympathectomy 
is local in its effect and has questionable 
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taidinu lor its c\i ttncc mce the nerae 
uppl\ t ) the artera is segmental in its dis 
tribulion it i curious that Leriche ( 7) 
Muller ( 1) and man\ others ha\e secured 
pirtnl )r compltte cures following peri 
arternl ampLtheitoma for Raanaud dis 
ta e cau algia and the healing of trophic 
indolent uleer while others ha\e met with 
failure or ha\e obtained a era incomplete 
temporan re ult <h 1 ) 7 he conception 

that the \ a oe >n trictor nen e of the arteries 
nm be parahzed ba diaidmg or remoaing 
the samp ithetie inneraation as presented ba 
Ltnehe ha timulatcd other surgeon to 
1 ' , V n ?° rt 1 Mtn 1V e operation Thea haa e 
dia ided the gr ia rami remoa ed sa mpathetic 
ganglia and dia ided the sa mpathetic trunk m 
order to interrupt po t^angl ionic hbers before 
thea enter the pinal ncrae to be distributed 


to the a arious sections of arteries correspond 
ing to the spinal ncrae inneraation 
Povle {■»,,) in his report of Januar) 26 
19 4 on The Treatment of Spastic Paral) is 
ba Sa mpathetic I amisection made the com 
ment on examining the patient 6 hours after 
the operation that he noticed that the right 
leg the side operated upon was brighter in 
color than the left leg that it felt warmer and 
gaae eaidcnce of capillar) dilatation He 
hoaaeacr was unable to demon trate ana 
difference in temperature with an ordinara 
clinical thermometer 

From Maa o 19 4 the date of our first 
abdominal transperitoneal lumbar sampa 
thetic gan^honcctoma for spastic parala 1 
aac haae ob eracd the same phenomena that 
Roale de cubed but a\e proceeded at once to 
measure these chan 0 es ba the thermocouple 
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Fig io The mci ion m the !o \er left po tenor p rt 
of the pcntoneum is emploxed to refle t the p netal p 
toneum permitting ele ation and ret act on to ad ih 
median line of the sigmoid and de endin colon 

and the hand or foot calorimeter When it 
became evident that the surface temper iturc 
of the feet remained clev ated for months and 
when there was evidence that it would remain 
so permanently we concluded that we would 
be justified in try ing the procedure in a case of 
Ray naud s disease This we did March iq 
192^ and we (i) reported the case ^ months 
later The relief of svmptoms in the patient 
whose case was reported was so dramatic that 
we were almost afraid to believe our eves 
This patient and the other patients on whom 
we performed lumbar svmpathetic ganglio 
nectomy for Ra\ naud s disease hav e con 
tinued to be relieved following operation 
Therefore we confidently can say that the 
pain is relieved the abnormal color reactions 
disappear the feet and legs present a pinkish 
color are dryer and definitely warmer than 
before operation and there is an average 
sustained increase in urface temperature of 
i C 

Diez m iq y advocated for trophic and 
gangrenous conditions resection of the lumbo 
sacral cord remov ing the second lumbar gan 
tohon and the ganglia and trunks down to and 
including the third sacral ganglion He re 



l ig Tu thcr elc ation of the pa letal pe toneum 
U p ritoneall je s a cl la ge bowel on the left dc ex 
p ing the p oa mu de the genitof moral nerve the 
l do 1 1 ao ti nd the common liac arter> pre ious to 

tl c xpo ure of the lumbar gangl a 

ported that he carried out this procedure for 
the tirst time Julv 24 1924 Diez and we 
were quite unaware of the fact that m our 
separate ways we were trving to accomplish 
the same result in a rather similar wav 
koyles criticism of our periarterial neurec 
tomy of the common lliacs in conjunction with 
the operation on the sy mpathetics is justified 
and that phase of the operation was dropped 
before his criticism appeared in print It was 
origmallv emploved to make the operation 
more complete thus not onlv interrupting the 
postganglionic fibers to the spinal nerves but 
also breaking svmpathetic fibers to the lliacs 
from the pelvic plexus However we soon 
learned that if on one side we did unilateral 
periarterial ncurectomv in addition to lumbar 
sv mpathetic gan^lionectomv and on the 
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ganglionic fibers (white rami communicanted 
enter the second lumbar sj mpathetic gan Li 
So far we have not seen an> untoward re 
suit from the remov al of the lumbar gan I a. 
Davis and kanavel June 20 19 6 pre'ented 
a very comprehen ive study on sympathec 
tomj in Rav naud s disease er\ thromelalna 
and other v a cular di ease of the extremities 
The> reported on fixe cases but completely 
on onK two One of the e two was a ca_eof 
en thromelalgia of the feet m which operation 
was done April 29 192^, In this ca e they em 
ployed the abdominal transpentoneal ap 
proach which they first de cnbed in the 
ame general di cu ion on lumbar rami ec 
tom} wherein we described our abdominal 
approach to the lumbar sympathetic^ The 
occa ion of this di cushion was the meeting of 
the Clinical Congre s of the American College 
of Surgeons in Sew Aorh in October 19 4 
following addre se bv Rovle (3^) and Hunter 
The second case reported b> Davis and kana 
v el w is a true ca e of Ra\ naud s disease of the 
upper extremitie in which operation wa 
done Januan 29 19 6 and the ri<dit cervical 
s} mpathetic chain and stellate ganglion were 
removed The postoperative notes and color 
plates raise two points worth} of discussion 
In the first case that of er\ thromelalgia 
there is pre ented a his ton and color change 
similar to those which occur in thrombo 
angiitis obliterans and the patient responded 
postoperativ el} v erv much as many patients 
with thrombo angnti obliterans whom we 
have seen The fact that the dorsalis pedis 
and posterior tibia! artene w ere palpable and 
open naturall} suggested the diagnosis of 
ei} thromelalgia but occasional!} we see pa 
tients with earlv s}mptonis of thrombo 
angiitis obliterans m whom there is involve 
ment of the peripheral arteries distal to the 
point where w e are able topalpatc the dor all 
pedis and the postena ^SL al arteries In 
thrombo angiitis oblit/ — rt ^ re - 
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I»B *3 The incision on the lghtside lmila tothit 
the left side which is illustrated in Figure S 

employed in patients with a vasomotor upa m 
which is capable of relaxation b\ fev er that 1 
induced by the injection of foreign proteins 
It should be employ ed also in patients with 
more or less quiescmt thrombotic processes 
In the second case reported by Davis and 
K.ana\ el the color plate illustrating the condi 
tion following the c< r\ icothoracic ganghonec 
tom\ suggested in incomplete result With an 
incomplete result c\ anosis would recur in dis 
tal parts of the phalanges and in the lllustra 
tion there w is cy anosis in this region Incom 
pleteness is common with the operation as it 
is earned out through the anterior approach 
We achieved the same result in a patient on 
'\hom we operated for Kavnauds disease of 
the upper extremities March 2 1025 We 
never have succeeded m securing so perfect a 
result with the cerv icothoracic ganghonectomy 
b> the anterior approach as we did with the 
lumbar ganghonectomy m the treatment of 
Raynauds disease all of which means that 
the efferent fibers to the blood supplv of the 


1 g 4 F\po urea d resection on the r ght side similar 
l that o 1 the left sid which 1 illustrated in 1 igurc 10 

arm and hand were incompletely divided 
Our own expt rience and the reports of others 
aroused us sufficiently finallv to adopt a pos 
tenor mtrathoracic approach and this is 
successful 

Roy It (38) in 19 7 reported on eight pa 
tients operated on for v asomotor disturbances 
four had I aynaudsdi ease and four thrombo 
angiitis obliterans Ihe results confirm the 
study of temperature changes alreadv given 

Hilton in 19 8 presented a very thorough 
studv of a patient with Raynaud s disease 
The disease was bilateral and involved the 
hands as well as the feet In order to have 
controls only one side was operated on On 
the right side the Roy lc cerv icothoracic rami 
sectomy was performed and was followed 
immediately by a Rovle ramisectomy of the 
right second third and fourth lumbar ganglia 
in conjunction with division of the lumbar 
sympathetic trunk Hiltons studies on this 
patient over a period of one year demon 
strattd complete relief of symptoms in the 
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right foot and leg but no relief of symptoms 
in the right upper extremity Ills experience 
hi in -lb olute accord with our experience in 
the tre itmcnt if Kamauds (Wise until we 
began to use the posterior intrxthoracic ap 
prouh t > the upper two thoracic ganglia I hi 
permit u to re ect tht ccond thoracic and 
tht cemcc thoruic ganglia and the intervcn 
inf. trunk In thi way we btlitie we inter 
ru| t c m{ letch all etTerent \ xsoconstrictoi 
•nipul e to the \e el ot the upper extrenu 
tie which „i\e u the ame re ult thit pre 
x ion 1\ \ i obt lined be lumbar s\ mpithetic 
„ m he nc c t mu 

Retire promdm with the dt caption of 
the urgic il tec hni pie u cd b\ one of u 
l \d 3n i it nn lit be «t inttre t to renew 
brie ll\ the hi t in of the terx icothoracie gxn 
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ghonectomj as carried out through the ante 
rior approach Jonnesco called attention to 
the fact that resection of the stellate ganjion 
(which is the cer\ icothoracie) with or without 
re eetion of the middle and upper cerucal gan 
glia first was done m i8q 6 for epdep v index 
ophthalmic O oitcr later b\ other surgeons for 
migraine and Jaucoma In iqo6 Jonnesco 
followed a suggestion made b\ Tnncois I rank 
and performed Jus operation for the relief ot 
angina pecton which was succe ful Irom 
that period until recently the operation his 
been n cd bi stores ( f surgeon for ilmo t 
cieri conceiixblc ailment of the head neck 
and upper extrcmitie I he frequent relief 
ol angina pectoris by re eetion of the cer 
\ icothoracie ganglion has justified thi pro 
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Ihis <li cus ion doe not permit a renew oi 
the urp.cn ot angina pectoris In ig 
BrueniOp, re eeted the cemcothoncic gnn lia 
lor Pxynxud di ci e and tor tlerodcrma 
Dan and Kanxiel in iq h pre ented i\en 
thorough renew ot the anatomy and phi • 

ology concerning the \ isoconstnction ten m 
I nnaud s di ea c and included drawing 
dlu tratnie. the technique u ed hi them But 
a„ain it we are to jud ebi compan one I cil< r 
plate betort and tfter operation the anterior 
ipproach with re eetion ot the tellate t-.an 
0 ln wasm ulhcicnt completely to interrupt all 
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efferent sy mpathetic fibers to the \ esscls of the 
finger tips 

In 19 8 Royle (39) in a treatise on section 
of the sy mpathetic trunk for Raynaud s dis 
ease and spastic paralysis reported a case of 
Raynaud s disease of the upper extremity in 
which he had performed years previously a 
Royle ramisection This had been without 
success and then he had reoperated through 
the new approach which differs from that of 
Jonnesco 

Royle reflects the clavicular attachment 
of the sternocleidomastoid and divides the 
tendinous attachment of the scalenus antic us 
in order to secure better exposure of the 
stellate ganglion then he divides the tho 
racic trunk below the ccrvicothoracic gan 
glion with satisfactory results On the other 
side a month later he resects the thoracic 
trunk with successful results These opera 
tions were performed May *4 1928 and July 
3 1928 We feel sure that his latest suggestion 
has offered the best anterior approach to the 
cerv icothoracic ganglion We are familiar w ith 
this field as we have used this approach and 
have described it previously in connection 
with the treatment of the s>mptoms arising 
from the presence of cervical ribs We agree 
with Royle (39) also in his statement that 
work in this surgical field is fraught with 
dangers and that previous failures were due 
to incomplete operations However we dis 
agree with him in his satisfaction with section 
of the thoracic trunk below the stellate gan 
glion for Runtz has shown that the second 
thoracic ganglion contributes gray fibers to 
the first thoracic spinal nerve as well as to 
the second thoracic spinal nerv e and this in 
turn often contributes to the lower trunk of 
the brachial plexus We have been able also 
at the operating table working through the 
posterior intrathoracic approach to substan 
tiate Xuntz findings 

It pleases us that Ro>lc (39) recognized the 
importance of section of the trunk We have 
advocated it right along in our lumbar sec 
tions and again in the procedure which we (2) 
have developed recently in effecting complete 
interruption of efferent sy mpathetic fibers to 
the subclavian and axillary arteries and to the 
brachial plexus 


All of the more or less partial or incomplete 
results in the treatment of vasoconstrictor 
disturbances of the upper extremities when 
sections of the stellate ganglion were done by 
the anterior approach convinced us that some 
other approach was necessary Royle s recent 
operation offers one solution but we were 
unaware of his new procedure when July 31 
1928 w e first resected the second thoracic and 
cerv icothoracic ganglia and the intervening 
trunk through the posterior intrathoracic 
approach Wc did not receive Royles (^9) 
reprint until 3 months later 
Therefore the problem that confronted all 
of us was to find a procedure that would per 
mit complete removal of the second thoracic 
and ccrvicothoracic sympathetic ganglia and 
the mterv ening trunk in order completely to 
break all sympathetic impulses to the sub 
clavian and axillary arteries and to the bra 
chial plexus It appeared that the posterior 
approach was the logical procedure and was 
the method we believed necessary when wc 
failed in our first attempt to reliev e Ray naud s 
disease of the upper extremities The rami 
from the ninth tenth eleventh and twelfth 
thoracic ganglia had been sectioned through a 
dorsal approach for a neuropathic condition 
of the abdomen by von Gaza in 1924 In 
groping about m medical literature for mfor 
mation concerning the exact anatomy of this 
field our attention was called to Henrv s 
essavs on Exposure of Long Bones and 
Other Surgical Methods One of these 
essays was on an anatomical dissection of the 
cervicodorsal ganglion from the posterior 
approach and had the title A New Method 
of Resecting the Left Cerv ico Dorsal Gan 
glion of the Sympathetic in Angina Pectoris 
This evidence was sufficient to convince us 
that we could resect the second thoracic gan 
glion the ccrvicothoracic and the intervening 
sympathetic trunk and thus wt could com 
pletely interrupt all of the efferent fibers to the 
vessels of the arm as well as those to the head 
and neck In our first case the procedure w as 
divided into two operations resection of the 
second thoracic ganglion the cerv icothoracic 
ganglion and the intervening sympathetic 
trunk on right side July 31 19 8 and on left 
side September 11 1928 
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Inasmuch as it was necessary to perform 
bilateral operations we had to depart from 
Iltnrv s suggestions concerning shin and 
mu cle flaps I urthermore in accordance 
with kuntz anatomical suggestion vvt be 
Iie\td it necessary to include the second tho 
ncic ganglion and rami Therefore it was 
nccc ar\ to enlarge the cope of the operation 
ind this would be necessary too probably if 
me were to break all afferent impulses from 
the heart to the brachial plexuses in order to 
rclie\t all referred pain to the arms and chest 
wall 

SI R< I( \r FF( JIMQLI FOR HIE rrWOV U 
OF Till nil R THORACIC G INC u \ 

\fter the patient 1 anistheti/ed he is 
plutd in the prone po ition on two soft pil 
low 1 he arms ire permitted to hang down 
\ r the e Ige )f the table to allow retraction 
if the seipula Kit ward and forward I he 
neck is flexed 1 irw ird and the head is up 
|>orted b\ an \dson Little cerebellar head 
re t I then admini tered bv the inhalation 
methed with an ipen mask attached to the 
head re t I he inei ion in the skin is made in 
the medun line fnm the tip of the sixth 
cervical pint tJ the tip of the fourth dor al 
pine Iht mu ion i earned down to the 
pmou pr t sscs thu expo ing the fa cu 
\er the tnpeziu on both sides The fa tia 
mu tit intisi >n 1 made on each side and 
piralkl with tht pinous processes extending 
from the cxentli cervical vertebra to the 
fourth d< rsal vertebra T he procedure at thi 
point i tarried to completion on the side to 
he >pe rated on before muscle dissection on 
the opp) lti ide I he fi cia muscle incision 
i made hr t thre ugh the tendinous attach 
ment ot the (r ipe/ius ti the spinou processt 
and ub cquentiv through the pmous attach 
ment of tht rh rniboid and serratus jk> tenor 
I hen u t I i rclrutor expo cs the creep r 
pm i gr ui 1,1 1 die 1 >utr end < f the splenms 
ttrxiei I he transverse proce e of the dor 
al xertebre can be palpated through the e 
muscle Attcr one ha made sure that the 
pinru proce f the croud dorsal Vertcbr i 
ha been identified i well as the tip >f the 
transver c pr cc ot the tcond dor al vtr 
tel ra i blunt li etlioni made through the 


erector spinx „roup parallel with the spinous 
processes The retractor is replaced at a 
deeper level and opposite the transverse proc 
ess of the second dorsal vertebra Mus 
cular attachment to the transverse process 
arc now freed me lallv until one can demon 
stratc the process where it fuses with the body 
and the lamina I he periosteum of the rib is 
incised on its dorsal aspect I his permits ex 
posurc of the rib lateral to the transverse 
process for a distance of 3 centimeters The 
rib is cut at the outer border of this area of 
exposure and the transverse process ii cut 
where it joins the body of the vertebra 
Occasionally one max have difficulty with the 
intercostal artery but this can be ligated 
earc bun,, taken not to injure the hrst or 
second thoracic nerves I he pleura tnd Iun 
are now gcntl> dissected from the lateral side 
of the vertebra and arc retracted anteriorly 
ind laterally This procedure in turn will 
expose the vmpathetic trunk between the 
second thoracic and the cervieothoracic sym 
pathetic ganglia the trunk lies at a level cor 
responding to thearticulationof theheidofthc 
scccnd rib \tter exposure of the svmpathetic 
trunk the procedure consists in the di section 
and the remov al of the c ganjia and the in 
tervening trunk elevating and rcsectin 0 the 
second thoracic ganjia dividing any grav 
rami that m ly run laterally trom the second 
thoracic ganglia to the first thoracic nerve 
\fter the second thoncic ganglion has 
been elevated ami the sympathetic trunk 
has been divided below traction on the 
sympathetic trunk is now made from above 
downward thus expo ing the cervieothoracic 
ganglion J his exposure is done by first 
dividing the ansi ubelivian ramu ind 
ub cquently dividing the rami as they pa 
off to the fir t thoracic spinal nerve Ihe c 
maneuv er permit gradual mobilization of the 
gane.Ii 1 of the thirau chun ami finally re 
trietion of the eerv itoth iratit g tnglion sufli 
ucntly to div nit all of the rami asctndin* from 
tlicgangliamto the cervical re ion(Iig ^toSj 

St K< IC \I 1FCI1MIOI] IM 1 1 MOV M 
Jl till LI VtllVR l XNl 1 1 \ 

Iht mu ion 1 mide from the vmphv 1 to 
a point •> t > 7 itntimi fir ib >v c the umbrhcu 
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between the rectus abdominis muscles and to 
one side of the umbilicus The sheath of the 
rectus muscle subsequently is opened on each 
side below the umbilicus and on the left side 
abo\ c the umbilicus facilitating closure along 
anatomical lines If the abdomen is e\tremel> 
flaccid it may be ad\ isable to make an o\ cr 
lapping closure (C H Majo t\pc) in the ex 
tcrnal lea\ es of the fascia of the rectus abdo 
minis Before the peritoneum is opened the 
patient is lowered from the horizontal position 
to the Trendelenburg position thus insuring 
better exposure of the lumbar sympathetic 
ganglia Although general exploration ma\ 
riveal other abdominal lesions the\ are not 
disturbed at this time since it is desired t> 
avoid the additional risk of contamin ition 
The intestines are pad td upward as the\ are 
when hysterectomy is done It is immaterial 
whether the ganglia are approached first on 
the right or on the left side Usually the 
ganglia of the right side are more difficult to 
approach because of the intrav ertebral veins 
which run anteriorly and across the sympa 
thetic trunk To elevate the inferior vena 
cava is more difficult than to elevate the 
abdominal aorta and the common iliac irtcry 
on the left 

In the exposing of the left lumbar svmpa 
thetic chain it is necessary to loosen and 
elevate the sigmoid and the lower portion of 
the descending colon This is done by incising 
the pintoncum superior and just lateral to 
the anterolateral border of the upper portion 
of the sigmoid and the attachment of the 
lower portion of the descending colon When 
the line of clcav age is once started the large 
bowel can be elc\ated readily and can be re 
tracted with the posterior wall of the pen 
toncum beyond the median line I his exposes 
the retropentoneum the ureter ( is it courses 
over the bifurcation of the common iliac) the 
left common iliac artery and vein the lower 
end of the abdominal aorta the gemtocrural 
nerv c (which perforates the psoas muscle) the 
psoas muscle the lumbar v ertebr e the lv mph 
nodes and the lumbar svmpathetic gangln 
trunk and rami which lie on the lumbar v er 
tebr e just mesial to the psoas muscle I he 
ureter on the left side is more easily retracted 
mesiallv than laterally \\ ith a moist sponge 


it is held gently together with the colonic 
mesentery the upper end of the sigmoid and 
the lower end of the descending colon in posi 
tion in the median line The abdominal aorta 
is elevated and is retracted mesially by trac 
tion with a finger on a gauze sponge It is 
held by an assistant I he sympathetic gan 
gha trunks and rami are then dissected free 
by a wet cotton ball dissector held in thumb 
forceps It is well to begin at one or the othei 
end of the lumbar sy mpathetic chain On the 
left side it is preferable to expose the fourth 
lumbar ganglion at the brim of the pelvis and 
to div ide the sy mpathetic trunk below it All 
of the rami including those to the spinal 
nerves the hypogastric plexuses and the aor 
tic plexuses are then divided The dissection 
is then earned upward to include the third and 
second lumbar svmpathetic ganglia Undue 
traction should not be exerted on any of the 
tissues handled especially the mesentery lead 
ing to the sigmoid and colon so as to avoid 
the possibility of rupture or thrombosis of 
arteries or branches of arteries, which supply 
the large bow el 

The approach to the lumbar sympathetic 
b angha on the right is similar to that on the 
left except that the peritoneal incision is made 
just lateral to the right lateral border of the 
abdominal vena cava and is carried down 
ward over the right common iliac vein into 
the true pelvis upward and mesially along 
the root of the mesentery of the small mtes 
tine partially across the vena cava for a dis 
tancc of 15 centimeters from the brim of the 
pelvis and downward into the pelvis for a 
distance of 5 to 7 centimeters The CTCum 
the small intestine and the ureter arc re 
tracted outw ard and upward I he v ena cav a 
is retracted mesially and the common iliac 
vein downward and mesially In the postc 
nor wall of the peritoneum just above the 
brim of the pelvis on the right side several 
small veins may be encountered which cm be 
divided and ligated Ihc further exposure 
and the removal of the lumbar sympathetic 
ganglia and division of all of the rami and 
the s\ mpathetic trunk arc similar to the pro 
cedures employed on the left side However 
the fourth lumbar sympathetic ganglion on 
the right side usually lies underneath the 
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intra\ ertebnl \ ein and not superficial thereto 
as it does on the left side 
The closure consists in accur itc apposition 
of both retroperitoneal incisions to pre\cnl 
retroperitoneal hernia and accurate closure of 
the abdominal wall to prevent the more 
common tjpe of postoperative hernia (Ti^s 
9 to i 3 ) 

EFFECTS OF LUMBAR G \NGUONT CTOM\ IN SIX 
CASES OF VASOMOTOR DISTURBANCES OF 
THE SPASTIC T\PE RWNAUDS DISE Vi>r 
AFFECTING THE FEET 

Case t The patient was a Russi in Jewish school 
girl aged 16 years who for the last 8 years had 
noticed that during the cold weather the feet became 
white then intenselj cyanotic and swollen \sso 
ciated with these sy mptoms was pain which radiated 
from the feet to the knees and had increa ed in 
severity in the last 2 years Pulsations were present 
in the \essels of the feet with the exception of the 
left dorsalis pedis the absence of detectable pulsa 
tions m this artery was due wt thought to swelling 
of the tissues During the attacks there was definite 
swelling of the feet which m the last few months had 
remained continuously There was no evidence of 
diminished circulation when the feet were elevated 
Ulcers were present over both malleoli and on the 
fifth right toe The diagnosis was Ravnauds dis 
ease of fairly advanced tyre Lumbar ganglio 
nectomy was carried out March 19 iq 5 following 
this the feet became hot and dr\ with excessive 
scaling of the plantar surfaces The ulcers healed 
within 10 davs and the pain entireU di appeared 
(Table I) A report from the patient one \ear later 
stated that the feet rcmaincl hot and drv had a 
normal appearance and with the exception of a little 
swelling at the back of the heel she felt that the feet 
were quite normal She stated that there had been 
mild symptoms of a similar disturbance in the hands 
Case The patient was an American aged 5 
vears a school teacher who for 6 years had h id a 
gnduallv progressing change in color of the hands 
and feet For the year preceding admission to The 
Majo Clinic the color changes in the feet \ ere so 
profound and the condition so painful that during 
the winter months it was impossible for her to remain 
outdoors for any length of time On examination 
pul ation in all the palpable vessels of the hands and 
feet w is diminished but present \t ordtnarv room 
temperature there was extreme cyanosis of the feet 
associated with marked continuous dull aching 
pam Lumbar ganglionectomy was carried out 
November 7 1925 I here was no pam along the 
sciatic nerve or hyperesthesia of the skin in the legs 
after the operation Since this patient lives in 
Rochester she has been carefullv observed for a 
period of 3 jears During thi time her feet have 
remained warm and drv and the abnormal coler 


reictions have entirclv disappeared Chilling of the 
hidv does not produce appreciable change in the 
surface temperature of the feet There has been 
maintained relief of the condition in the feet for the 
three vear period of observation (Table I) The dis 
ease in the hands gradually had progressed in spite 
of the fact that left cervical ganglionectomy and 
perivascular neurectomy on the axillarv arterv had 
been done Following the successful results of dorsal 
ganglionectomj in Case 5 a similar procedure was 
carried out on this patient and the results are 
lcscribed in the subsequent pages 
Case 3 This patient was aged 22 jears a clerk 
who entered The Mavo Clinic Ma> 21 1026 The 
history of her trouble dated back more than 5 jears 
Following an attack of influenza she had appendici 
tis and operation was followed b\ infection of the 
wound F v cr\ summer following this her feet would 
become swollen and the normal contour of the 
ankles would be lost During the cold weather she 
had attacks of cyanosis and coldness m the feet 
there was no history of blanching Her subjective 
complaint was of burning v\orse in the summer but 
not clearly associated with increased surface tern 
perature of the feet and coldness and lividity during 
the winter months associated with dull aching 
sensations At examination the patient was found 
to be a well noun hed young woman with patchy 
livid ireas in the skin of the feet ankles and cal\es 
bilateral and fairly symmetric A sharp decrease in 
surface temperature was appreciable in the middle 
of the legs and the temperature rapidly diminished 
to the distal portions of the feet The fingers yvere 
cold but there were no color changes yyith vary 
ing temperatures The subjective symptoms had 
reached such a degree that it constituted a disabil 
ltv The vessels of the feet and hands were open 
yvith apparently normal pulsations The neurologic 
examination was essentially negative The diagnosi 
in this case was not entirely clear phlebitis chil 
blains and a spastic at jpical \asomotor disturbance 
were considered The thermometric studies showed 
that the areas of lividity had a surface temperature 
of 1 to 1 5 degrees Centigrade less than the sur 
rounding skin In response to injections of non 
specific protein there was a sharp increase m the 
surface temperature and a fairly high vasomotor 
index During the height of the febrile reaction she 
complained of burning in the feet The final diag 
nosis \%as that of vasomotor neurosis of the spastic 
tj pe associated with non pittingccdema and atypical 
pains in the feet Operation yyas carried out June 

12 19 6 bilateral lumbar ganglionectomy was done 

One month later examination shoxyed mcrea ed 
pulsations of the vessels and the feet were warm and 
dry associated with mild sj mptoms of burning 1 he 
areas of lividity still persisted m the lower part of the 
leg but had entirely disappeared from the feet I he 
measurements of the extremities showed a decrease 
since operation of 3 centimeters in the circumference 
ot the caff and 2 centimeters in the circumference of 
the ankle Table I shows the increases in the surface 
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t mp r t re I ou month 1 ter the pit ent stitcl 
t h t 1 1 I; cti comj hint i th leg un 
h if; i Rce im nati n bv I)r I opeino at the 
L ni r tv of Michigan in June 19 sho ed that 
I er leg er still s ollen from the ankles to the 
k e 1 i that the skin x s rmandred and s me 
f nl t i e jr cntl neith the skin \ 
t tic [ rt fr m th j it ent J h 1927 tatc 1 

th t f till ha ng tr nblc i th her leg an 1 

th t th r ere mall inflammatory areas on each 
leg I he e ult n thi cise are not satisfactory an 1 
e i t t II cle r as to \ hat i the diagnosi 
It tvid nt th t a vasospastic hsturbance as 

j r ent 1 ut ] r 1 ably this lid not produce the svmp 
t m f hich the ratient complained The sulsc 
q ent hi torv a obt med through letters seems to 
I t or t me l Jlimm torv cond tion perhaps 
1 mjT git or or thema nod m Irrespect ve of 
th 1 i ic 1 ult bt n d l thi c sc the opera 

t c mpl h 1 a >Jilat on of the ve els of the 

f t th the h pp ranc of the abnormal a o 
t r ict i Rel ef from si mptoms s n t 
1 1 u l n I th 1 e e belie c to an inc rrcct 

I gi I he m tor ii turla ces were not 

t j i I I f r th npt m 

I \ t 4 ' m age I 30 ve is clerk entered 

Ih Mi C I nt M 16 19 7 Folio iing ton 

II t 5 ir p en uslv she oted that both 
h II m u nb an I deathli white to the 

t | rhil ngcal jo nt These tt cks 1 oull 
c u t nt 1 f e ery 2 or 3 dav The attacks 

e 11 ti te 1 1 1 c Id a I ere prevented bi stay ng 

i r ilk [i g the boJv arm There 1a 
jit m if the trouble du mg the summer 
1 th n I e hue dint, ' nte 11 tad been gro 
U f » l\ i c C anosi ppeared the 

id ar toll ng the o set of the trouble a d 

th h n I bee n t ff extremely suscept blc to cold 
I 11 ulc r le el pc 1 n the malleolar surfaces 
f the nkl als t ophic ch nges 1 ere presc t on 
lie k 1 f th arlob in Ion the tip f the finger 
I he I 1 l e comj.1 nt 11 s aching 1 the cal es 
f th 1 g a 1 the arm n t related to exerci e 

I ut t th tta k f vano 1 Paroxisms 0/ change 

Ic 1 r 11 be nduccd bi e posure to col 1 d nk 
j g c 1 1 ter ti g cold foo I pick ng up col 1 
I je t e iv nerv us e s On examination 
tl n a f und to be th n of asthenic type 
1 1 th m a|| ranee of sclerode im of the face 
1th ugh th k n a n t leh itely sclerosed In 
th h I th k n a tight firm d fFcult to p ck 

up 1 1 g ad Hi h d d 1 to normal at the fore 

m I h a appr imat lv 30 pe cent 1 mit 
t n f m ti | th fi ge s The e ere mi o 
l un h I ut area 1 the Ups f the fingers The 
I t i ere pal eva otic nd extremelv cold at 
bn r m temper itur 1 he artenc \ e e 

pit nt Ih a evano of both f et and a m Id 
I g e of cl r of the k n to the k ees The 

ve 1 e p n The diagno s 1 as that of vas 

j tied tubai e f the hands a d feet Ravna ds 
I a e cler 1 rma j obabl of the econdiri or 


va omotor tvpe an 1 adenomatous go ter 1 ith m 
hiperthi roi bsm The patient 1 is gnei me lie I 
a Kicc nd returned home for the summer She re 
turne 1 October 1 1970 that operation on the 

simpathetics for the relief of the condition of the 
J er extremitie m ght be conside ed There ha I 
been n change 1 the c 1 ditnn >r in the subject ve 
imj tin Jl c vase mot r in lex as 3 7 in th 
right nd 5 4 in the 1 ft foot indicating a high gra le 
of vasomotor spa m in the feet Bilateral lumbar 
ganglioncctomi and nmisectomi ins done October 
17 1927 It wa noted that after operation the 
t ture of the skin of the feet became much softer 
and the color 1 as no mal the surface temperature 
on palpat on w as increased and the feet h id a fairli 
normal appearance (Table I) Sweati g 1 as absent 
a d the small ulce ations were completely healef 
within a per od of 3 1 eeks Folio 1 g operation she 
complained of a dull pain ra hating f om the hips to 
the feet ith tenderness al ng the cour e 01 the 
s atic ner e Thi gradualli d sappeare I 14 dai 
after operation The patient compl med of some 
burning sensations in the feet She u ilim el 
Noiembc 3 1927 and at this time as m excellent 
conditi n except fo slight sorenc s m both h ps 
po teriorly and alo g the cou sc of the sciatic neric 
iher wa some hi perxsthe 1a of the skin long the 
ut r aspect of the thighs The pat ent retu neii 
June 8198 for re examination At this t me the 
f et 1 ere arm and excessnely dn There had been 
enti e absence of color cha ges during the inter 
month except on one occasio u hen the feet bee me 
ci notic for a period of o mm tes The skin of the 
feet lasdefmtcli softer The aching in the legs had 
1 apj eared The nh abnormal symptom 1 as that 
hen the feet became excess veil warm bu ning 1 as 
oted w th ut cha ge n color She also stated that 
the dri ness of the feet caused some d comfort The 
vessel of the feet ne e pul at ng normally There 
1 no cha ge in the sclerodermal co dition of the 
ha ds ih ch had progressed to the po t of definite 
d ability deformity a 1 trophic distu bance 
Casf 5 The full history of thi patient is de 
scribed in the g ou p underg ng corn 1 and dor al 
ga glionectomi The operati e re ults ind cated 
complete rel ef of the symptoms in her ba d and 
as the co diti n n the feet had b come seie e 
e ough to p od ce imptom the patient a 
rather 1 istent that ope ati be carried out at th 
time Her con plaint conce ning the feet as ex ctli 
s milar t th t conce ning th han Is There ere 
mi ked grades of ci nos on expo u e to col I m lu 
p n numbnes and ti ling folio e I bi pcnol f 
reco en n h ch th ecoierv is excess e that 2 
the ei 1 bu nt g redne s and eati g Theva 
m tor ndex e t emeli high indie t gama ked 
degree of spa m of the svrhce vessel Ope t on 
car ed out October 23 1928 co si ted m bilat rat 
lumbar gangho ectomv a d removal of the svm 
pathet c t unk The po tope at ve convalesce ce 
v as uneventf 1 Tables I and II sho the surface 
temperature and the res Its of calonmet c stud es 
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I here wen. no untow ird results of the operation no 
pirxsthesns or nerve tenderness could be elicited 
This patient was then discharged with complete 
relief of Pavnauds di ease of the four extremities 
(Fig 16 frontispiece) 

C\sr 6 A woman stenographer aged 31 cnterc l 
I he Mavo Clime April 61028 She gave a hi torv 
of hiving had cold feet for minv veir in 1 thit the 
condition graduallv had become worse during the 
last s years without the appearance of noticeable 
color changes Tor the last vears she ha 1 notice 1 
that the feet became markedly cvanotic luring 
period of cold weather the distribution of the 
cyanosi was svmmetnc and involved all the toe 
and the distal parts of the feet \\ ith increase in the 
local temperature the feet would become red hot 
and burning I here was an increasing tendenev for 
the attacks of evanosis to become more prolonged 
and for recovery to be less complete Jailor ha 
never been observed I he patient ha 1 congenital 
club feet In 1022 both fifth toes had been ampu 
tated bccau e of the presence of hammer toe For 
the last 4 months she had noticed small blisters on 
the distal portions of the toes which had healed and 
broken down from time to time I he subjective 
symptoms consisted of tingling dull aching in the 
feet during the periods of cold weather and relief in 
the summer months llicre was evanosis of the 
hands with chilling Thv roidcctomv was done on 
her first visit because of multiple adenomata it 
was felt best to have this done before operation on 
the sy mpathetics was carried out Recovery from 
the thyroidectomy was uneventful and no obvious 
change was noted in the condition of the extremities 
The patient returned August 28 19 8 and bilateral 
lumbar ganglionectomy was performed October 
1928 The postoperative results were rather striking 
The usual vasodilation was present and s\ eating 
disappeared distallv from a line approximately 4 
inches below the knee ( 1 able I) The vessels of the 
feet became excessively enlarged and pulsations 
were exaggerated approximating those observed in 
the normal radial arteries Ml color changes and all 
subjective symptoms disappeared from the tee 
The patient was dismissed 3 weeks after opcrition 
Exposure to cold weather v ithout color change or 
other symptoms indicated a satisfactory res u |1 
is probable that the condition of the hands will show 
the usual slow progression and that an operation on 
the dorsal ganglia eventually mav become necessary 
Table II and figure 17 show the summarized data 
on the surface temperature and rate jf heat climina 
tion m the preceding cases 

DORS \L G\NGLIONECTOM\ FOP RA\N MJD S 
DISEVSE YFFECTINC Tlir HANDS 

Case 5 A woman aged 25 years 3 >c ars before 
admi sion to the clinic suffered from blanching 01 tne 
right index finger during the earlv ' 25 ? ter , I V 1 ont s „ 
This was relieved in the summer The following 
vuntcr the condition became gradually wor e bo 


TVBir II — SUMM\R\ OF THE CII \NGES IN SUR 
F \CF TrMI TRATURrS AND IN THE RATE OF 
HEAT ELIMINATION IN THE FFET FOLLOW 
INC LUMBM G \NGLIONECTOM\ 
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hands were involved with cyanosis to the wrist 
associated with numbness and dull aching pain 
During the year before she was seen by us the dis 
turbancc had occurred during warm weather small 
drv ulcers developed in different finger tips and a 
similar condition developed in the feet The patient 
was of the thin asthenic type the general examina 
tion was otherwise negative On a summer day the 
hands were swollen cyanotic and full flexion of them 
was impossible There was a small dry ulcer on the 
end of the right index finger with an area of perma 
nent evanosis involving the distal phalanx The 
vessels of the hands and feet were patent although 
the pul ations seemed reduced in magnitude Julv 
31 1928 the first and second thoracic sympathetic 
ganglia and trunk were removed on the right side 
1 he following day the right hand was warm and drv 
During the following week marked increasing dry 
ness of the skin was noticed by the patient over the 
entire right arm axilla and right side of the face 
She noted the same changes on the right anterior 
surface of the che t to the level of the sixth inter 
space and on the right posterior surface of the chest 
to the level of the fifth dorsal vertebra The 
pilomotor reaction was not elicited over the entire 
right arm The morning after the operation the 
right pupil was contracted enophthalmos was 
present and the right check was slightlv warmer 
than the left A complete Horners syndrome wa 
not present as dilation of the pupil could be elicited 
with cocaine Ihe preoperative aching distress in 
the right hand and arm entirely disappeared Special 
studies on the temperature changes were earned on 
3 weeks after operation (Table III and Fig 18) 
September 1 1 1928 the first and second dorsal and 
inferior cervical ganglia were removed on the left 
side Forty eight hours after operation the patient 
complained bitterly of pain in the back from the 
occiput down to the level of the scapula: The pain 
disappeared in a few days Definite hyperesthesia 
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TABLE V —SURFACE TEMPERATURE OF HANDS BEFORE AND AFTER RIGHT VND LEFT DORSAL 
GANGUONECTOMY (CASE ) 



the left s de The skin of the left cheek was some 
hat arsner than that of the right It was observed 
tb t follov mg exposure to cold the vasomotor re 
act ons were much mo e active m the r ght than m 
the 1 ft hand Subsequent letters f om the patient 
ha e indicated that the condit on has remained 
practical L> the same Pe manent changes in the 
blood supply of the hand or abolition of the vaso 
constrictor t tacks were not accompli hed 

Cvse 8 A voung Russian girl aged j years a book 
keepe entered the din c Julv iq 6 In 919 the 
pat ent had had a mild attack of influenza following 
this she had noted coljness numbness and blui h 
di col ration in both hand from the sefcond pha 
Iangeal joints The onl\ excitant had been cold The 
cond tion gradually had become worse For the 2 
v ea s p eced ng adm ssion to the elm c during winter 
months pain Inn ted to the second and third fingers 
had developed with e posure to c Id Three yea s 
befo e she as en bv us bliste s had de\ eloped on 
the tip of the four finge s These all had broken 
den n and had healed The cond tion had progressed 
to the time of adm ss on so as to constitute complete 
d sabilitv A s milar condition but m lder wras 
present in the feet On examination the a tenes of 
the hand we e found to be open Marked cyanosis 
was present unde usual room temperatures wrhen 
exposed to 1 creased environmental heat the hands 
became hot red and mo t and there was burning 
pain The d agno s as vasospastic neurosi or 
Kavnauds disea e invol mg the hands and feet 
August 3 926 r ht ce v ical ramisection according 
to the technique of Rovle as carried out The 
brachi 1 roots were e posed and all the rami d vided 
Twenty four hou s after operation the p Uent wras 
m good condition Both hands were arm and no 
perceptible d fference was noted between the two 
The following day the right hand was a t ifle mo e 
pale than the left but the e was no difference m 


surface temperature The pupil were equal 
Horner s sy ndrome was not present Convale cence 
was uneventful Studie carried out weeks later 
showed no demon t able difference m the surface 
temperature or in the rate of heat elimination in the 
two hands Exposure to the cold air produced color 
changes pos lbly not of so severe a grade a before 
opeatioi This patie it wa seen m 19 8 in Flo da 
and it was e ident that no improvement h3d been 
obtained by thi ope ation 

SUMMARY 

In five cases of vasomotor neurosis of the 
spastic type with symptoms (Raynaud s dis 
ease) there w as marked and maintained vaso 
dilation in the feet for periods as long as 3 
years following operation Vasomotor activ 
it} as measured by the surface temperature 
vvas absent or markedly diminished with com 
plete relief from the signs and symptoms of 
this disease 

Cervical sympathetic ganghonectomy by 
the anterior approach earned out in two cases 
of Raynaud s disease of the hands was un 
successful in producing vasodilation or in 
ameliorating the signs ot symptoms 

Intrathoracic sympathetic gan b honectomy 
by the dorsal approach was successful in two 
cases of Ray naud s disease affecting the hands 
producing dilating effects on the arteries of 
the hands comparable to that observed in 
the feet following the lumbar operation 

The staking maintained and unequivocal 
therapeutic effects of lumbar and dorsal 
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s> mpqthetic ganghonectomj in Rajmuds 
disease seem to warrant the belief that 
surgical control in this disease is an accom 
plished fact 
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DEVELOPMENTAL ABNORMALITIES AT THE LUMBOSACRAL 
JUNCTURE CAUSING PAIN AND DISABILITY 

A Report of One Hundred and Forty Seven Patients Treated by the Spine 
Fusion Operation 

RUSSELL A HIBBS M D FACS New York 
and 

WALKER E SWITT MD New York 
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A T the New \ork Orthopedic Dispen 
sary and Hospttal in the penod from 
t October 1914 to Januar> 19 7 147 
patients had a lumbosacral fusion operation 
for the relief of low back pain and disability 
which w as thought to be due to some purely 
mechanical defect at the lumbosacral juncture 
the result of an anatomical variation The 
time elapsed since these operations has been 
from 2 to 1 3 >ears an average of 4 years 
which is sufficient to allow a fair estimate of 
the results and a report is therefore being 
made of all of them Three of the patients had 
to have a second operation before January 1 
1927 because of a pseudarthrosis and so this 
report covers a total of 150 operations 
The lumbosacral juncture is believed to be 
the part of the spine most vulnerable to me 
chamcal stress and strain for two mam rea 
sons first because it is the place where the 
weight and movements of the trunk are trans 
mitted from the mobile spine to the fixed base 
the sacrum and second because it has become 
clear that in this area there are \ ery frequent 
abnormalities of bone and joint structure any 
one of which maj form a lumbosacral mecha 
nism less fitted than the so called normal to 
perform its required functions This does not 
mean that all individuals with some abnormal 
it> of the lumbo acral area have symptoms 
from it but it does mean that if an mdi\ idual 
has symptoms referable to the low back and is 
found to have in the lumbosacral region an 
anatomical variation the latter may well be 
held responsible for the sy mptoms until proved 
innocent The question of low back sy mptoms 
arising from a sacro iliac joint cannot be con 
sidered in this report except to say that in all 
these patients no evidence of sacro iliac pa 
thology was recognized 
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The 147 patients are divided into five groups 
according to the anatomical variations found 
and each group will be analyzed separately 
They are as follows 

I Patients who had one or more of these 
conditions (a) an abnormally acute an le be 
tween the fifth lumbar and first sacral bodit, 
(b) irregularly placed or asymmetrical lateral 
articulations of the fifth lumbar and first sacral 
vertebra (c) impinging spinous processes of 
the lower lumbar and sacral vertebra (d) de 
fects in closure of the posterior arch of the first 
sacral v ertebra (e) incomplete bony union be 
tween the first and second sacral segments 

II Patients who showed changes in the last 
presacral vertebra such that it approached in 
tvpe a sacral vertebra but without complete 
bony union to the sacrum and evidenced also 
by an enlarged transverse process articulat 
ing with the lateral mass of the sacrum on 
one or both sides This condition is called in 
complete sacralization of the fifth lumbar 
vertebra 

III Patients who had a spondylolisthesis 
or a slipping forward of the body of the fifth 
lumbar on the sacrum because of failure of 
union of the arch of the fifth to its body 

IV Patients who had been included in 
Group I but who were found at operation to 
have unumted or badly united fractures of a 
lamina or articular process 

V Patients who had a posterior displace 
ment of the fifth lumbar vertebra on the first 
sacral 

Before proceeding to an analysis of each 
group there are certain things to be said about 
the entire senes 

The first operation was done October 13 
1014 on a girl aged 13 who had spondylohs 
thesis 
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There were 75 males and 72 females and 
the ages of the patients at time of operation 
varied from 10 to 54 years according to the 
following table 


1 to TO 

11 to 20 
21 to 30 
31 to 40 
41 to so 
51 to 60 


Ml r m ! Till* t S 

0 I 107 

7 13 o 13 6 

S 29 54 36 7 

4 20 44 29 9 

18 8 26 17 7 

1 I 214 

75 72 147 *oo o 


It will be seen that the largest group 36 7 
per cent was between 21 and 30 years old and 
that 66 6 per cent of the patients were be 
tween 21 and 40 at the time of the operation 
The a\erage age of the senes was 30 7 years 
when the operation was done but this does 
not necessarily represent the age at which the 
symptoms began It may be said however 
that the symptoms rarely begin until ossifica 
tion is complete at which time the capacity 
for accommodation to mechanical strain is 
lost to a large degree and that they increase 
with advancing age 

In each case the diagnosis was arrived at 
after a study of the history physical examina 
tion and X rays the latter probably being 
the most important factor Our understand 
ing of the mechanism of the lumbosacral junc 
ture and its anatomical variations has been 
much enhanced by the very careful work of 
vonLackum 1 based on a large number of ana 
tomical dissections The knowledge thus 
gained has been of great v alue clinically and 
especially so as steadily improv ed X ray tech 
mque has made it possible actually to visual 
lze the lumbosacral juncture It is now con 
sidered necessary to hav e stereoscopic antero 
posterior views of the fifth lumbar and sac 
rum clear lateral views with the patient lying 
and standing and an anteroposterior view 
taken from below at an angle of 45 degrees 
This latter brings out more clearly the sacro 
iliac joints and also the fifth lumbar and sacral 
relationships 

There was no operative death in this 
senes of 150 operations and no instance of 
postoperative shock One patient has died 
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but his death was not associated with the oper 
ation it hav ing been due to a carcinoma of the 
rectum and occurring 8 months later 

The operation in each instance was done ac 
cording to the Hibbs technique with very 
great care in doing a subperiosteal dissection 
in removing all the ligamenta flava^ and in 
curetting the lateral articulations No bone 
graft or osteo periosteal graft was used be 
cause the large lamina; of the lumbar vertebne 
and the wide surface of the sacrum afforded 
plenty of bone for the necessary fusion A] 
though the exposure is sometimes difficult on 
account of the depth of the wound m some in 
dividuals there is no reason for not obtaining 
a perfectly satisfactory fusion provided suffi 
cient care and attention to detail are exercised 
The operation is now made easier by the use of 
a table on which the patient may be placed 
with the thighs flexed at right angles thereby 
reducing the lumbar lordosis 

The duration of each operation was as a rule 
between an hour and an hour and a half They 
were done by one of the four attending sur 
geons 

The postoperative treatment consisted of a 
period of recumbency m bed for 6 to 8 weeks 
during which time a light steel lumbosacral 
brace was applied The length of time this 
brace was worn after the patient was ambula 
tory v aned betw een 3 months and a y ear and 
depended greatly on the type of patient The 
tendency has been to shorten the period dur 
mg which support is used 

It has not seemed worth while to try to draw 
any conclusion as to the average length of 
time before the patients returned to their full 
activities as this period again varied so greatly 
with each one and depended so much on the 
individual s economic status and the charac 
ter of his work Patients were expected to be 
able to undertake anything except heavy work 
by the end of 4 months and any restriction as 
to activities was removed by the end of 8 
months The experience of having had an in 
jury to or an operation on the spine seems to 
create in many persons a psychological sense 
of apprehension and carefulness which it is 
hard for them to overcome and which the sur 
gcon must treat intelligently if he washes to 
shorten their convalescence 
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Eight patients m this senes m whom it was 
suspected that fusion was not complete be 
cause of the persistence of sev ere sy mptoms at 
the end of 7 or 8 months ha\e had exploratory 
operations at which a pseudarthrosis was 
found and repaired Onlv three of these sec 
ond operations are included m the report as 
the other hv e hav e been done since January 
19 7 1 

An effort has been made to follow each pa 
tient at frequent interv als dunng the first 
year and after that at least once or twice a 
y ear for as many years as possible As will be 
indicated a number of persons ha\e been lost 
for one reason or another before it was possible 
to be certain of the result but on the whole 
the follow up seems to ha\ e been quite satis 
factory 

The results of these operations have been 
classified as follows (1) patients who have 
complete relief from their previous symp 
toms (2) patients who are improved but still 
have a few symptoms (3) patients who are 
unimproved 

A detailed analysis of each of the five main 
groups of patients will now be given 

group 1 

This group consists of the persons who were 
found to have one or more of the following ab 
normalities 

1 An acute angle betw een the fifth lumbar 
and first sacral vertebra as determined bv 
lateral \ r3Vs The mechanical ltuation at 
the lumbosacral juncture is not adequately ex 
pressed by the measurement of any one single 
angle In the first place an inclination of the 
articular surface of the first sacral vertebra of 
more than 42 5 degrees to the horizontal con 
stitutes a mechanical w eakness In the second 
place if the center of gravity of the trunk ap 
proximately represented bv a vertical line 
drawn through the center of the body of the 
third lumbar vertebra passes anterior to in 
stead of through the body of the first sacral 
a mechanical weakness is present In this re 
port a case showing one or both of these me 
chamcal weaknesses is classed as an acute 
lumbosacral angle For a complete descnp 

Th f I] w p th fi t f dtb wh ch ar t 

pod Mi tb tb t m has b it ly 

1 d Uu nap d d h din [ aka ttu 


tion of these relationships reference is again 
made to the article by von Lackum from 
which Figure 1 is reprinted 

Irregularly placed and asymmetrical lat 
eral articulations of the fifth lumbar and first 
sacral 

3 Impinging spmous processes of the 
lower lumbar and sacral vertebra 

4 Defects m closure of the posterior arch 
of the first sacral vertebra 

5 Incomplete bonv union between the first 
and second sacral segments It is impossible 
to sav m any one instance which of these find 
mgs w as actually responsible for the sy mptoms 
as most of the patients had a combination of 
two or three of them and so all of these ab 
normalities are grouped under one headm 
Any one of them alone however may be a 
cause of lumbosacral weakness and pain 

In this group are reported 78 patients and 
,9 operations as one person had a pseudar 
throsis which required a second fusion There 
were 35 males and females 

The ages of the patients varied from 13 to 
52 years the average being 3^ 4 years The 
youngest patient was a girl who had con eru 
tally dislocated hips These had been unsuc 
cessfully treated bv closed reductions and she 
developed a severe lumbar lordosis with a 
very acute lumbosacral angle causing low 
back pain She w as reltev ed of the symptoms 
after the fusion operation The follow in 
table giv es the age distribution of this group 

TABLE OF AGES GROUP I 
V M 1 T m 1 T l 

t 9 


35 43 

Symptomatology The symptoms complained 
of vaned from simply a w eak back causing the 
patient to tire easily to very acute pain m the 
low back with real disability There was a 
v erv frequent history of having had attacks of 
pam with an intervening period of comfort 
lasting several years perhap but becomin 0 
more and more frequent or constant as age ad 
vanced The exact location of the pain has 
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been hard to determine from the descriptions 
in the records and from the patients’ memories 
a long time after the operation but it seems 
clearly to ha\e been referred to the lumbo 
sacral region frequently to radiate and to be 
reliev ed by rest or often by a tight pelvic cor 
set The exact character of the radiation pain 
has also been hard to determine and no dcfi 
mte nerv e root distributions can be grvcn In 
some patients the pain seems to have radiated 
into the buttocks or hips in others into the 
backs of the thighs in others into the cal\ es of 
the legs and in others along the entire course 
of the sciatic ner\ e on one or both sides 
Duration of symptoms The duration of 
s> mptoms before operation vaned a good deal 
The longest period was 5 years the shortest 
was 1 month and the a\erage 6 years 
History of injury There was a positive his 
tory of injury or strain at the onset of symp 
toms in 41 or 52 5 per cent and a negative 
history in 37 or 47 5 per cent 
Radiation of pain A history of radiation of 
pain was obtained in 38 or 48 7 per cent the 
radiation being unilateral in 29 and bilateral 
in 9 There was no radiation in 40 or 51 3 per 
cent As said before nothing definite is con 
eluded as to the actual distribution of the 
radiated pain 



Tig i Method used in determining the mechanical 
situation at the lumbosacral juncture The angle formed 
by l and B represents the inclination of the articular 
surface of the first sacral vertebra to the horizontal and 
should not exceed 425 degrees The line x indicates w hether 
or not the center of gravity of the trunk passes m front of 
the bod> of the frst sacral vertebra 


RESULTS OF OPFRATIONS GROUP I 

N mb f 

p t P 1 5 

Class i Tntirely relieved 58 73 4 

Class 2 Improved 10 17 

Class 3 Ummprov ed 1 U o 

Of the patients in Class 1 6 were lost be 
fore a year elapsed but they had no sy mptoms 
when last seen They may or may not still be 
free of symptoms 

Of the patients in Class 2 4 w ere lost before 
a year had elapsed The cause of the persist 
ence of symptoms in this class is not deter 
mined None of them is incapacitated and all 
those who have been followed say that they 
are \er> much better than before the opera 
tion 

Of the patients in Class 3 only 1 was lost 
before t year of follow up When last seen at 
9 months he was having a great deal of pain 
w as thought to ha\ e a pseudarthrosis and w as 
ad\ised to ha\e an exploratory operation 


Three patients had second operations and 
pseudarthrosis repaired one of whom is re 
ported m this series and has apparently failed 
a second time to fuse as she is still unrelieved 
At the second operation it was found that 
there had been no apparent attempt to regen 
eratc bone anywhere in the fused area, and 
presumably a similar condition existed after 
the second fusion Three patients seem to 
have a definite arthritis of the lumbar spme 
and this is thought to be responsible for the 
continuance of their symptoms Two patients 
still have symptoms which are suggestive of 
sacro iliac pathology and in these an error of 
diagnosis may have been made The X rays 
m these two seem to show good fusion 1 An 
other patient has had a recent second opera 
tion at which the fusion was found solid but 
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several exostoses at its upper margin were 
clearly impinging against the next lumbar 
v ertebra and it was thought accounted for the 
pain She is however still ummprov ed 

GROUP II 

In this group are those patients who were 
found to have the last lumbar or first pre 
sacral vertebra more or less of a sacral type 
but without firm bony union to the sacrum a 
so called incomplete sacralization The most 
striking instance is that in which the trans 
v erse processes are greatly enlarged either uni 
laterally or bilaterally thus forming an articu 
latum with the lateral mass of the sacrum 
Such a condition is thought to be very sus 
ceptible to strain and in patients with it a 
lumbosacral fusion has been done in order to 
incorporate in the sacrum the vertebra which 
nature had left partly sacral This procedure 
would seem to be more reasonable and is cer 
tamlv easier to do than the remov al of an en 
larged transverse process The latter if ac 
complished has the definite disadvantage of 
giving more mobility to a vertebra which is 
not adapted anatomically for motion 
The group comprised 3 patients and 33 
operations as one patient had a second opera 
tion for pseudirthrosis 
There were 17 males and 15 females 
The ages varied from 10 to 47 years the 
average being 30 6 years The ages were dis 
tnbuted as follows 


t 0 
to o 
a to 30 
3t to 40 
4* to 50 
5 t (jo 


TABLE OF AGES GROUP II 


Ml F m I 


S 

5 


6 

3 


T tal 

3 

I 

5 


17 S 3* 

The youngest patient was a girl who had 
been under treatment for several years and 
w as suspected of having tuberculosis of a hip 
joint because of pain referred to that region 
\ rays of the hip were consistently negative 
for any evidence of tuberculosis but they did 
show an incompletely sacrahzed fifth lumbar 
v ertebra It w as finally decided that this con 
dition was the cause of her persisting symp 


toms and a lumbosacral fusion was done and 
was followed by complete relief There have 
since been sev eral somewhat similar exper 
lences 

Symptomatology The clinical picture varied 
little if at all in these patients from that de 
scribed under Group I except that there was 
a 1 per cent higher incidence of radiating pain 
Duration of symptoms The longest penod 
of symptoms before operation was 37 years 
the patient being a woman who was operated 
on when she was 47 and who has been entirely 
relieved The shortest period was 1 month 
and the average was 2 years and 9 months 
History of injury A history of injury or 
strain at onset of sy mptoms was positive in 18 
patients or 56 2 per cent and was negativ e in 
14 patients or 43 8 per cent 
Radiation of pain Radiation of pain was 
present in 20 patients or 60 6 per cent and 
was absent in 13 patients or 39 4 per cent As 
said before no data as to nerv e root distnbu 
tion of pain can be given but the following 
facts are of interest regarding the patients who 
did have radiating pain 
There were 16 patients who had a bilateral 
incomplete sacralization of the last lumbar 
vertebra Ten of these or 6 5 per cent gave 
a positive history of radiating pam Of these 
10 6 had radiation in both legs and 4 in only 
one leg 

There were 17 patients who had a unilateral 
incomplete sacralization Ten of these or 
58 8 per cent gav e a positiv e history of radi 
ating pain Of these 10 3 referred the radiat 
ing pain to the leg on the side of the sacrahza 
tion and 5 referred it to the opposite leg Two 
of the last 5 have not been entirely rebeved of 
their symptoms 

RESULTS OF OPERATIONS GROUP II 


Cla Entu ly eUe ed 4 7 1 7 

Cl Imp d 6 18 

Cl 3 U unpro ed 3 9 1 

Of the patients in Class 1 5 were lost before 
a year of observation but were well when last 
seen 

Of the patients in Class 2 all have been 101 
lowed well beyond a year and the reason for 
the persistence of symptoms is not explained 
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None of them has severe pain and several 
seem to be getting better 

Of the patients in Class 3 1 was not relieved 
when last seen 7 months after operation One 
was relieved of painful symptoms but not of a 
drug addiction acquired before operation One 
was re operated on for a pseudarthrosis with 
entire relief and he is included also in Class 1 

group m 

This group consisted of those patients who 
had a spondylolisthesis with a forward dis 
placement of the fifth lumbar to a distance 
varying from about one quarter inch to the 
full width of the body of the vertebra the 
most extreme instance being one in which the 
body of the fifth lumbar w as 1> mg actually in 
front of and at practically the same level as 
the first sacral There was found uniformly to 
be a separation of the laminae of the fifth lum 
bar from its pedicles at a point dorsal to the 
superior articular facets so that there was no 
bony anchorage to prevent the body of the 
fifth lumbar with the superimposed spine from 
slipping forw ard This is believ ed to be a con 
genital defect and it seems obvious that an 
operation which will produce strong bone fu 
sion between the fourth or third lumbar ver 
tebraand the sacrum is the logical procedure to 
employ inorder to gi\ e stability to such a spine 

There are reported in this group 23 patients 
and 24 operations one patient having had a 
pseudarthrosis repaired There are 15 males 
and 8 females 

The ages varied from 13 to 51 years the 
average being 28 9 y ears which is noticeably 
lower than the age of the other groups The 
patients were distributed in these age periods 

TABLE OF AGES GROUP III 

Mai F in 1 T t 1 

o o o 

3 S 

5 4 9 

S x 6 

a o a 

Oil 

IS 8 *3 

The youngest patient a girl aged 13 y ears 
had had symptoms for several years and a 
hyphos at the lumbosacral region thought at 
first to be due to tuberculosis of the spine 


Y 

1 to IO 

It to 20 
21 tO 30 
31 to 40 
41 to 50 
Si to 60 


The oldest patient was a nurse aged 5r years 
who had had no symptoms until the age of 41 
years when she had an attach of severe pain 
after lifting a patient This was relieved in a 
few months and she had no further trouble for 
9 years Then she had a recurrent attach of 
sev ere pain and for a y ear before the opera 
tion her disability and pain were steadily in 
creasing Both of these patients have had 
complete relief 

Symptomatology The clinical picture did 
not differ in any special respect from that of 
the other groups except that the physical ex 
animation usually revealed the typical severe 
lumbar lordosis and prominent spinous process 
of the fifth lumbar and sacrum The X ray 
examination of course gave the diagriosis 
Duration of symptoms The longest period 
was 20 years the shortest months the 
average being i year and 10 months 
History of injury There were 11 patients 
47 8 per cent who gav e a positiv e history of 
injury or strain before the onset of the symp 
toms and 12 or 52 2 per cent who had no in 
jury It is very interesting that injury was a 
factor in a definitely smaller percentage of pa 
tients than in any of the other groups 
Radiation of pain A positive history of 
radiating pam was given by 15 patients or 
62 5 per cent and a negative one by 9 or 37 5 
per cent Of the 15 patients who had a history 
of radiating pain there were 8 or 53 3 per cent 
who had it in only one leg and 7 who referred 
it to both legs The region to which the pain 
was referred varied between the buttocks the 
hips the thighs and the legs No exact dis 
tnbution can be giv en 

RESULTS OF OPERATIONS GROUP in 
N mb of 

p t r t g 

Class 1 Entirely rehev ed 16 66 9 

Class 2 Improved 3 12 5 

Class 3 Unimproved j 20 8 

Of the patients in Class 1, all but one have 
been followed for periods ranging from 1 to 
14 years That one was free of symptoms 
when last seen 8 months after operation 
Of the patients in Class 2 all have been fol 
low ed more than 1 years None is complain 
mg of severe pain and they seem to be steadily 
improving 
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Of the patients in Class 3 one woman has 
been advised to have an exploratory operation 
as a pseudarthrosis is suspected Two men 
have been re-operated on successfully for a 
p eudarthrosis one of these second operations 
bein" included in this report under Class 1 
One woman has been re operated on at an 
other hospital One patient a man aged 4 
\ ears at the time of operation died 8 months 
after the operation with a diagnosis of carci 
noma of the rectum Whether or not this con 
dition was responsible for his pre operative 
s\ mptoms cannot be determined He gav e no 
historv of injury nor of radiating pain before 
operation but he did have lumbar muscle 
spa m and pain on bending the spine and he 
was completelv disabled He complained of 
bowel sv mptoms for the first time about 3 
months after the operation 

The higher incidence of pseudarthrosis m 
this group is explained by the pathology 
which makes the operation a good deal more 
difficult than usual and necessitates most me 
ticulous care m the dissection and transposi 
tion of bone It is believed that even in these 
cases a bone graft is unnecessary 

GROUP IV 

In this group are included patients who had 
definite anatomical variations at the lumbo 
sacral region but who were found at the time 
of operation to have also ununited or badly 
united fractures of a lamina or articular proc 
ess Which condition actually caused the 
sy mptoms is not determined 

There are reported m this group 8 operations 
on 8 patients 4 males and 4 females 

The ages varied between the youngest who 
was 23 and the oldest who was 50 The aver 
age age was 37 0 which is noticeably older 
than any of the other groups The following 
table shows the age distribution 


TABLE OF AGES GROUP IV 


it o 
t 0 
t 30 

3 to 40 

4 to SO 
51 to 60 


T Ul 


Symptomatology The clinical picture w* 
essentially similar to that of the other group 
except if anything the symptoms were 
sev ere It is interesting to note that the roent 
genograms did not show any fractures and * 
is believ ed that the presence of many fractures 
of the posterior elements of the spine can be 
determined only by exploratory operation 

Duration of symptoms The longest period 
of sy mptoms was 14 years the shortest period 
was 6 months and the average period was 5 
years 11 months 

History 0/ injury An injury had been asso 
ciated with the onset of symptoms m all of the 
patients 

Radiation of pain A history of radiating 
pain was positive in 5 or 62 5 per cent and 
was negative in 3 or 37 5 per cent Of the 5 
patients with radiating pain referred it to 
both legs and 3 to one leg 

RESULTS OF OPERATIONS GROUP IV 
N mbe l 

P « P t « 

Cl ss E ti lyr lie d 6 75 0 

Cla Imp oved 2 S 0 

Cl ss 3 Unimp 0 d o 

Of the patients in Class 1 all have been fol 
lowed for periods of i x 4 to 7 years except one 
man who was at work and free of symptoms 
when last seen 7 months after operation 

One patient in Class 2 was lost 9 months 
after operation but he had only a slight 
amount of pain and seemed to be steadily im 
proving The other has had sev eral temporary 
attacks of severe pain m the back but is very 
much better than before the fusion and is able 
to carry on a v ery activ e life 

group v 

In this group were patients in whom a diag 
nosis was made of a posterior displacement of 
the fifth lumbar on the first sacral This con 
dition is very definite and occurs when the 
lateral articulations between the fifth lumbar 
and the sacrum are quite long and of the 
anteroposterior ty pe as in the thoracic region 
thus allowing an unusual degree of antero 
posterior mobility between the fifth lumbar 
and sacrum The displacement is not neces 
sanly permanent but seems to represent a 
subluxation of the lateral articulations with 
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the possibility of a reduction taking place at 
any time In one patient this seemed to occur 
during the operation when there was found to 
be no motion between the fifth lumbar verte 
bra and first sacral until while the ligaments 
were being curetted something snapped and 
then there was the usual degree of motion 
present The pre operate e lateral roentgeno 
grams of this patient were interpreted as 
showing a posterior displacement but thepost 
operate e lateral X ra> s did not There are 
reported in this group 6 patients and 6 opera 
tions and there were 4 males and females 
The ages of the patients -varied from 17 
years to 47 years the average age being 33 

TABLE OF AGES GPOUI V 

Ml F m 1 T t 1 
000 
o 1 

Oil 

202 
202 

4 6 

Symptomatology No unusual clinical find 
ings w ere noted as diagnostic or characteristic 
but the X rays rev ealed the pathology 
Duration of symptoms The longest period 
of sy mptoms w as 20 y ears the shortest period 
was 6 months and the average penod was 4 
years 11 months 

History of injury A history of injury or 
strain associated with the onset of symptoms 
was given by 5 patients 83 3 per cent but was 
negative in 1 


1 to 10 
IX to 20 
21 tO 30 

31 to 40 
4X to 50 


Radiation of pain Radiating pain was pres 
ent m 3 or 50 per cent 2 patients reft rnng it 
to one leg and 1 patient referring the pam to 
both legs Three had no radiating pam 

RESUITS OF OPERATION GROUP V 
N mb l 

P t P t g 
Class i Entirely reliev ed 6 100 o 

Class Improved o 00 

Class 3 Unimproved o 00 

One patient was lost at the end of 6 months 
but was free of symptoms at that time The 
others have been followed from 2 to 8 years 

A study of the accompanying table will 
show the mam facts in the analysis of these 
147 patients and wall reveal the interesting 
relationships between the separate groups 

SUMMARY 

i One hundred and fifty lumbosacral fusion 
operations are reported which were done on 
147 patients who had low back symptoms 
which were thought to be due to some purely 
mechanical defect of the lumbosacral juncture 

*» The operations were all done before 
January 1 1927 

3 The first operation w as done October 13 
1914 

4 There were 75 males and 72 females in 
the senes 

5 The age at time of operation varied be 
tw een 10 and 5 the av erage being 30 7 y ears 
36 7 per cent of the patients were between the 
ages of 21 and 30 and 29 9 per cent were be 
tween 31 and 40 
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Of the patients in Class 3 one woman has 
been ad\ iscd to have an exploratory operation 
as a p cuchrthroMS is su pected Two men 
haxe been re-operated on successfully for a 
p cud irthrosis one of these second operations 
bun" included in this report under Class 1 
tine woman has been re-operated on at an 
other ho pital One patient a man aged 42 
a ears it the time of operation died 8 months 
if ter the operation with a diagnosis of carci 
noma of the rectum \\ hether or not this con 
dition was responsible for his pre-operatix e 
s\ mptoms cannot be determined He gax e no 
histon of injury nor of radiating pain before 
operation but he did have lumbar muscle 
spasm and pain on bending the spine and he 
was completelv disabled He complained of 
bowel \ mptoms for the first time about 3 
months after the operation 

I he higher incidence of pscudarthrosis in 
this group is explained by the pathology 
which makes the operation a good deal more 
difficult than usual and necessitates most me 
ticulous care in the dissection and transposi 
tion of bone It is bchtxed that e\en in these 
cases a bone graft is unnecessary 

croup i\ 

In this group arc included patients who had 
Ictimte anatomical xariations at the lumbo 
sacral region but who were found at the time 
of operition to ha\c also ununited or badly 
united fr icturcs of a lamina or articular proc 
ess Which condition actually caused the 
s\ mptom 1 not determined 
There are reported in this group 8 operations 
on s patients 4 males and 4 females 

1 he a es x aned between the youngest who 
was 3 and the olde t who was 50 Theaxer 
age a e was 76 \hich is noticeably older 
than anx ot the other groups The following 
table show the age distribution 

TXDLE OF \GES GROUP I\ 

X M In F mil T I 1 


1 t 4 3 5 

4 t 

< t OO o 

448 


Symptomatology The clinical picture was 
essentially similar to that of the other groups 
except if anything the symptoms were more 
sex ere It is interesting to note that the roent 
genograms did not show any fractures and it 
is behex ed that the presence of many fractures 
of the posterior elements of the spine can be 
determined only by exploratory operation 

Duration of symptoms The longest penod 
of symptoms was 14 years the shortest penod 
was 6 months and the axerage period was 5 
years 11 months 

History of injury An injury had been isso 
ciatcd with the onset of symptoms in all of the 
patients 

Radiation of pain A history of radiating 
pain was positixe in 5 or 6 5 P er cent and 
was negatixe in 3 or 37 5 per cent Of the 5 
patients with radiating pain 2 referred it to 
both legs and 0 to one leg 

RESULTS OF OPERATIONS GROUP IV 
N mb* f 

p t r t e 

Cla s E Ur ly eh ved 6 75 

Clas Imi ed 5 

Cla 3 Unjmp 0 d o 

Of the patients in Class 1 all haxe been fol 
lowed for periods of i 1 / to 7 years except one 
man who was at work and free of symptoms 
when last seen 7 months after operation 

One patient in Class was lost 9 months 
after operation but be had only a slight 
amount of pain and seemed to be steadily im 
prox mg The other has had sex eral temporary 
attacks of sexere pain m the back but is xery 
much better than before the fusion and is able 
to carry on a x ery active life 

croup x 

In this group were patients in whom a diag 
nosis was made of a posterior displacement of 
the fifth lumbar on the first sacral This con 
dition is xery definite and occurs when the 
lateral articulations between the fifth lumbar 
and the sacrum are quite long and of the 
anteroposterior type as in the thoracic region 
thus allowing an unusual degree of antero 
posterior mobility' between the fifth lumbar 
and sacrum The displacement is not neces 
sanly permanent but seems to represent a 
subluxation of the lateral articulations with 
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the possibility of a reduction taking place at 
any time In one patient this seemed to occur 
during the operation when there was found to 
be no motion between the fifth lumbar verte 
bra and first sacral until while the ligaments 
were being curetted something snapped and 
then there was the usual degree of motion 
present The pre operativ e lateral roentgeno 
grams of this patient were interpreted as 
showing a posterior displacement but thepost 
operative lateral X ra>s did not There are 
reported in this group 6 patients and 6 opera 
tions and there were 4 males and 2 females 
The ages of the patients \aned from 17 
>ears to 47 jears the average age being 33 

TABLE or AGES GROUP \ 

\ Ml T m 1 Til 

1 to 10 000 

11 to o o 1 

1 to 30 011 

31 to 40 202 

41 to 50 ° 

4 2 6 

Symptomatology No unusual clinical find 
ings were noted as diagnostic or characteristic 
but the X raj s re\ ealed the pathologj 

Duration of symptoms The longest period 
of symptoms was 20 j ears the shortest period 
was 6 months and the a\erage period was 4 
years 11 months 

History of injury A history of mjurj or 
strain associated with the onset of sjmptoms 
was gi\ en by 5 patients 83 3 per cent but was 
negative m 1 


Radiation of pain Radiating pain was pres 
ent m 3 or 50 per cent * patients referring it 
to one leg and 1 patient referring the pain to 
both legs Three had no radiating pain 

RESULTS OF OPERATION GROUP V 
N mb f 

P 1 P t g 

Class 1 Entirely relie\ ed 6 100 o 

Class 2 Improved o 00 

Class 3 Ummprov ed o 00 

One patient was lost at the end of 6 months 
but was free of sjmptoms at that time The 
others hav e been follow ed from 2 to 8 j ears 

A studj of the accompanying table will 
show the main facts in the analjsis of these 
147 patients and will reveal the interesting 
relationships betw een the separate groups 

SUMMARY 

1 One hundred and fifty lumbosacral fusion 
operations are reported which were done on 
147 patients who had low back symptoms 
which were thought to be due to some purely 
mechanical defect of the lumbosacral juncture 
The operations were all done before 
January 1 1927 

3 The first operation was done October 13 
1914 

4 There were 75 males and 7 females in 
the senes 

5 The age at time of operation varied be 
tw een 10 and 52 the av erage being 30 7 years 
36 7 per cent of the patients were between the 
ages of 1 and 30 and ^99 per cent were be 
tween 31 and 40 
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6 There was no operative death in the 
sene 

, \er\ strong bonv fusion of the fifth 
lumbar to the sacrum is accomplished by the 
operation 

S I here w ere S or 5 3 per cent unsuccess 
ful opt. rations due to a failure of fusion or 
p cudarthn is and these ha\e been re oper 
ated on 

9 1 he a erage history of sy mptoms before 
operation cov creel a period of 4 > ears 3 months 

10 \ here w a radiation of pam into ome 
f art of the lc„ on one or both sides as a pre 
operative s\mptom in Si or 54 oper cent of 
the patients 


n The results of the entire series of 150 
operations arc as follows no patients 733 
percent are entirely relieved 1 patients 
14 oper cent are improved 19 patients 127 
per cent are unimproved 

12 ‘'ome anatomical or mechanical \aria 
tion of the lumbosacral region is thought to be 
the underlying cause of the symptoms which 
are present in many patients who are suffer 
ing with low bach pain 
In su h patients a lumbosacral fusion is con 
sidered to be the method of treatment best 
calculated to give permanent relief and to be 
fully justified by the results obtained in this 
senes 
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THE BLOOD SUPPLY 0 T THE THYROID GLAND WITH SPECIAL 
REFERENCE TO THE VASCULAR SYSTEM Or 
THE CRETIN GOITER 

OWEN II \\ANGr\ STEEN MD Minneapolis Minnesota 
r inlh S t lam olhl d Qu V t ty IB Sw t \ \ 


O NE of the important phases of the goiter 
| problem mSw itzerland is that present 
ed by endemic cretinism In the Can 
ton of Berne alone five institutions with ap 
proximatelv 700 cretin inmates are devoted to 
the care of these unfortunate mdi\ iduals The 
interest and considerable studv accorded this 
problem by the Surgical Clinic at Berne is 
therefore at once understandable 
Endem c cretinism occurs onl\ where goiter 
is endemic In onl\ a few of the numerous 
regions where goiter is prevalent however 
docs endemic cretinism exist In mountainous 
areas where the goiter endemic is especially 
intense endemic cretinism is most likely to 
make its appearance Professor de Quervain 
(28) informs me that among others fi\e such 
endemic cretin districts are especially well 
known \iz (1) Cantons Aargau Tnbourg 
and Wallis in the Swiss Alps ( ) mountainous 
districts in the Austrian Alps (3) sections of 
the Himalaya Mountains (4) mountainous 
areas in South America (5) sections of the 
American Rocky Mountains 
In an institution devoted to the care of ere 
tins c\ery gradation of the disease may be 
seen \ ariations from idiotic individuals with a 
status inferior to that of an animal to those 
who manifest only slight abnormalities may 
be observed In the severe form of the dis 
ease idiocy deaf mutism retardation of skele 
tal grow th and my xcedematous changes in the 
skin are generally present In such instances 
an atrophy of the thy roid gland early m life 
has usually occurred In the lighter forms of 
endemic cretinism and especially in those in 
stances in which the retardation of skeletal 
grow th is not so marked such individuals as 
Professor de Quervain (30) has pointed out, 
frequently are cretins with goiter (Tig 15) 
Marked mental retardation with speech dis 
turbances or deaf mutism however are also 
common in such cretins It is to be presumed 


that in cretins with goiter in whom the dis 
case makes its appearance later than in the 
usually more sev ere groups of cretins without 
goiter the thyroid function for at least the 
first few y ears of life was quite sufficient 
Not infrequently even individuals with the 
most intense manifestations of the disease fail 
to exhibit the myxeedematous changes in the 
skin seen in patients suffering from my\cc 
dema The uniformly marked reduction of the 
basal metabolism observed in sporadic cretins 
or patients with myxoedema Professor de 
Quenain and Pedotti (3'*) did not find in cor 
responding degree in endemic cretins They 
found av erage v alues of minus 8 to n per cent 
in cretins with and wathout goiter 
Undoubtedly however the most striking 
feature of endemic cretinism is hypothyroid 
ism When endemic cretinism manifests itself 
in many more gradations than the more um 
form picture of myxeedema it should be re 
membered as both Professors de Qucrvain 
(30) and Wegelin (40) have pointed out that 
the function of the thyroid in the endemic 
cretin during different periods of dev elopment 
may not always be the same The appearance 
of preponderant disturbances in one or other 
system of organs eg retardation of skele 
tal growth in endemic cretinism depends in 
large measure on the time of the manifestation 
of the thy raid inadequacy in relation to the 
time period in which the growth and develop 
ment of various structures obtains 

THE THYROID OF ENDESIIC CRETINS 
Wydler performed biopsy of the thyroid 
tissue m a few patients with sev ere cretinism 
at the Surgical Clinic of Berne in whom no 
thyroid was to be felt overlying the trachea 
Invariably atrophic tissue scarcely recogmz 
able microscopically as thyroid gland was 
found Microscopically degenerative changes 
of high degree were constantly in evidence 
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The thyroid of the cretin with goiter is al 
most uniformly an adenomatous one Rarely 
is a diffuse goiter present in such an indiv idual 
Occasionally also the thy raid ma\ partake of 
a colloid nature The formation of nodules in 
the cretin goiter apparently occurs early In 
the cretin goiter of a girl of 7 y ears studied in 
tin scric the adenomatous character of the 
rtmo\ed goitrous tissue was alread> quite ob 
mou (Tig 1) W \ dler (43) has compared a 
trie of non cretin goiters removed at the 
urgical dime at Berne with another from in 
di\ idual with endemic cretinism The inci 
dence of degenerate e change in the cretin 
goiter he fsund much greater than for the 
non cretin goiter Especially arc degenerate c 
changes more frequent in the extra adenoma 
tous ti sue of the cretin goiter than in that of 
the non cretin In the latter the degenerate e 
change are confined largcU to the areas about 
the adenomata while the remainder of the 
extra adenomatous tissue may appear fairly 
normal In the cretin goiter on the contrary 
the non adenomatous ti sue may be quite uni 
formlv m\ol\cd m an atrophic process m 
w Inch all t\ pc of nuclear degenerate e change 
mas be seen That the cretin goiter has no 
pathognomonic histological picture must how 
c\er be franhlv admitted The presence of 
regenerative areas within the adenomata of 
cretin goiters 1 not unusual 

It should be pointed out here that I milic 
Woclz ob erved degenerative changes (hbro 
1 calcification and c\st formation) present 
more frequenth in goiters remov ed at Basle 
<luring T rofes or dc Quervain s activity there 
than in goiters removed at the Surgical Clinic 
it Herne Basle lies rather toward the penph 
trv of the goiter endemic and is relativelv free 
from endemic cretinism This greater inci 
dente of degenerative changes in the adeno 
mata of the non cretin district at Ba le prob 
ib!v find its explanation as Woelz suggests 
in the fact that colloid adenomatous nodules 
ire more prone to exhibit degenerative phe 
nomena than the microfollicular parenchyma 
tou adcn?matous goiter The latter is the 
tv pc of goiter u ually ob erved at Berne 
whereas the th>roid from the non goitrou 
plain of northern Germany as Isenschmid 
has pointed out have larger follicles with a 


greater amount of colloid The influence of the 
intermediate position of Basle in the goiter en 
demic is al-o manifested m its goiters such 
that the thy roid follicles usually partake more 
of the macrofollicular type 

In performing partial thyroidectomy on ere 
tins with goiter it has been frequently noted 
in the surgical clime at Berne that the extra 
glandular v essel are often ver\ large Profes 
sor de Quervain (30) refers to instances m 
which the thyroid artenes attained the unu 
sual diameter of 10 millimeters and reports the 
instance of a boy in w horn the inferior thy raid 
artery was larger than the usual carotid at 
that age In hi monograph on the histology 
of the cretin goiter Wydler states that in al 
most half of the cretins operated upon in his 
senes the evtraglandular vessels were of un 
u ual size He has described instances in 
which the inferior thyroid artery has attained 
the extraordinary size of the usual carotid or 
axillary artery 

This study carried out at the suggestion 
and under the direction of Professor de Quer 
vain is concerned largely with the intngland 
ular vessels of cretin goiters The ncces lty of 
an investigation of the finer blood supply of 
goiters of cretins is evidenced by the fact that 
many confused conceptions prev ail concerning 
the vascularization of such gland as well as 
concerning the nature of the cretin goiter in 
general 1 hough the investigation of the blood 
supply of cretin goiters has not proceeded fur 
ther than the ob ervationof the frequent pres 
ence of large v essels to the gland a number of 
suggestions ha\ e been made to account for this 
phenomenon Merke has sugge ted that a ch 
mintshed permeabilit> of the blood capillane 
may not permit an adequate vascularization 
of the thyroid gland in cretins Brutncr be 
Ueves that the atrophic epithelium of the ere 
tin goiter is unable to utilize its blood supplv 
Even when the production of secretion is as 
surtd through a liberal supply of blood Breit 
ner states that this vascularization 1 of no 
avail m cretin thyroid because the second 
important component of function the remov al 
of secretion 1 inhibited by the accumulation 
of colloid in the gland 

The ranty with which the cretm goiter par 
takes of a colloid nature has already been 
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pointed out and when Breitner refers to an 
inhibition or remo\ al of secretion due to the 
accumulation of colloid it is apparent that he 
is speaking of an unusual type of cretin goiter 

A study of the mtraglandular \essels of a 
fairly large number of ordinary adenomatous 
goiters and a few normal thyroids has also 
been made in order to establish a basis for 
comparison Before presenting the results of 
this study what is known concerning the \as 
culanzation of the normal thyroid and other 
forms of goiter will be briefly reviewed 

THE BLOOD SUPPLY OF THE NORM \L 
THYROID GLAND 

The rich blood supply of the normal thy roid 
gland is well known This small gland which 
receives the almost undivided flow of blood 
from its four arteries as well as from anasto 
motic \ essels enjoy s the prov ision of a multiple 
and liberal source of arterial suppl> not ac 
corded any other organ of its size m the body 
Tschueswsky calculated in the dog that the 
entire volume of blood coursed through the 
thy roid gland sixteen times a day \\ hen the 
minute flow through the thyroid is compared 
with that established by Landergren and Ti 
gerstedt for the brain and kidney in the dog 
Ischueswshy estimated the blood supply of 
the thyroid to be twenty eight times greater 
than that for the brain and 5 6 times more 
than that for a kidney 

A large number of investigations on the ar 
tenal circulation of the thyroid are to be found 
in the literature How many of such studies 
were made on pathological material is how 
ever not always apparent 

Arteries In his monograph on the diseases 
of the thyroid gland von Eiselsberg stated 
that the inferior thy roid artery is the most 
important vessel of the thy roid Latarjet and 
Alamartine concluded from their study of for 
ty five thyroids that the superior is the more 
important vessel They state that the inferior 
thyroid artery is to be found only in the higher 
v ertebrates The caliber course and mode of 
div ision of the superior v essel they found to 
be much more constant than for the inferior 
Jaeger Luroth was also of the opinion that the 
superior thy roid artery vv as the mam v essel of 
the gland 


In the operation for goiter, as practised at 
the surgical clime of Berne in which the mfe 
nor thyroid artery is exposed and ligated rou 
finely as an important preliminary to the re 
section or excision of goitrous tissue the great 
er size of the inferior thy roid artery in goiter 
has been w ell established In a study that in 
eludes a number of diffuse goiters* made by 
Mastin at the Mayo clinic in which measure 
ments of the size of the extraglandular vessels 
are noted the greater importance of the mfe 
nor thyroid artery in diffuse goiter is also 
apparent Mastin found the diameter of the 
lumen of the inferior thy roid artery larger by a 
third on the av erage than that of the superior 
vessel The average diameter of the inferior 
thyroid artery in his scries w as 2 78 millimeters 
and 1 87 millimeters for the superior The larg 
est inferior vessel measured 3 68 millimeters 
in diameter and for the superior the largest 
measurement w as * 38 millimeters 

It may be that in the normal thyroid the 
superior is the more important v essel From 
data available however this point cannot be 
definitely determined In his monograph on 
the anatomy of the thvroid gland Sobotta 
states that the inferior thyroid artery is usu 
ally the larger in the normal gland 

Anomalies The superior thyroid artery 
which takes origin as the first branch of the 
external carotid is the less subject to van 
ation It has been known to be missing but 
this is indeed a rare occurrence In 437 
cases Dwight observed the inferior artery to 
be absent once on the right and five times on 
the left Streckeisen failed to find an inferior 
thyroid artery on the left side four times in 
fifty six instances Its absence on the right 
was not observ ed At operation Professor de 
Querv am (29) has found one of the inferior 
thy roid arteries to be absent m 2 to 3 per cent 
of cases 

Occasionally an accessory artery known as 
the thyroid ima also supplies the thyroid 
gland with blood In seventeen postmortem 
specimens injected in this senes such a vessel 
was found twice on the right side An inferior 
thyroid artery was also present on the same 
side in each instance In one of the cretin 
goiters removed at operation m this senes 
such an accessory vessel was present on both 
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ides The inferior thy roid arteries were also 
present 

This v e«sel usually described as the artery 
of Neubauer was found twelve times in i o 
instances by Strcchcisen and always on the 
right side Gruber who has given the vessel 
special study linds that Neubauer described 
it in 1772 but states also that Haller accords 
its fir t description to Nicolai in 1725 In 
twentv three observations of his own m which 
a th> roid ima artery was present Gruber found 
it onlv once on the left side In two of these 
twentv three instances the cor esponding m 
fenor thyroid artery was found to be absent 
In 1 8 ( when Gruber <? publication appeared 
he was able to collect including his own cases 
1 5 ibscrvation in which the presence of such 
a ves cl haJ been ascertained In onlv six of 
the c in tances w as it pre ent on the left side 
Gruber ob creed an instance in which the ves 
el wa present bilaterally and credits llyrtl 
with a imil ir ob ervation In Gruber s case 
the origin of the thvrojd >ma artery on each 
ide was from the internal mammary m the 
ob ervation of its bilateral occurrence by 
llyrtl thi acet sor\ ves cl originated in the 
innominate arterv on the right and from the 
aortic arch on the left Its origin from the in 
nominate arterv ^treckei cn found to be the 
more irequent Gruber refers to its inconstant 
source ami state* that it has been found to 
tike origin from the right and left common 
carotid arteries from the right subclavian the 
ri"ht thy rcoiemcal axis and even from the 
right trans\cr e scapular artery 

I cnis \nomalies in the number and ar 
rangement of the a eins of the thyroid are c on 
iderablj more frequent than of the arteries 
There are more v eins than arteries The supe 
rior thy roid vein usuallv empties into the com 
mon facial vein it ma\ however empty into 
the internal jugular or into the lingual \em 
lhc inferior thyroid \eins do not accompany 
the corresponding arteries at all but empty by 
two to four branche that course downward 
into the internal jugular veins or less com 
monlv into the innominate veins or angulus 
v cno»us A middle thy roid v ein empty mg by 
one or more independent vessels into the in 
ternal jugular v ein on either side is also usually 
present Its absence on one or both sides is 


however not an uncommon occurrence When 
a thyroid ima artery is present Sobotta states 
that a vein of the same name always accom 
pames it 

These veins build about the anterolateral 
aspect of the thyroid gland a \ eatable venou 
plexus and they occasionally present at op 
eration a rather formidable appearance The 
veins of the thyroid have no v alves 

Anastomoses of the arteries The superior 
laryngeal artery the first branch of the su 
perior thyroid perforates the thyrohyoid 
membrane usually together with the superior 
lary ngeal nerv e and e tabhshes an important 
communication on the posterior side of the 
gland with the inferior lary ngeal from the infe 
nor thy roid artery At the upper border of 
each lobe of the thyroid gland the superior 
thyroid breaks up into its terminal branches 
which usuallv are three m number The mam 
division crosses the superior pole of the gland 
and courses over the anterior aspect of the 
lateral Jobe dividing into smaller branches 
that penetrate into the parenchy ma Another 
branch is directed medially over the crico 
thy roid membrane and establishes an unpor 
tant communication with a similar division 
from the opposite side at the superior border 
of the isthmus Occasionally this branch may 
not take origin as a separate division of the 
superior thyroid artery but springs from the 
first named division The pyramidal lobe 
when present receiv e* its arterial supply from 
this vessel The other terminal branch of the 
superior thy roid descends along the posterior 
border of the gland and regularly anasto 
moses with the inferior thyroid of the same 
side 

The inferior thyroid artery course* over the 
prevertebral fascia crosses beneath and at 
right angles to the carotid vessel* and near 
the lower margin of the thyroid gland on its 
posterior aspect divides into two or more ter 
imnal brandies It has been known to be 
double throughout its entire extent from its 
point of origin in the thyreocemcal axis The 
lower branch supplies the lower pole of the 
gland and frequently giv es off a branch that 
crosses the trachea at the lower border of the 
isthmus and establishes a communication with 
a similar branch from the opposite inferior 
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Tig 1 Showing adcnomitous formation \ ell de\ eloped 
in a cretin goiter of a girl of seven 

thyroid The upper and main terminal divi 
sion of the inferior thy raid artery sends se\ ertl 
branches into the gland gives off a few small 
branches to the oesophagus anastomoses with 
the posterior div lsion of the superior thy roid 
artery and continues as the inferior lary ngeal 
to establish an important communication with 
the superior lary ngeal previously mentioned 

The importance of the collateral vasculan 
zation established by the thyroid vessels with 
the ascending phary ngeal artery and tracheal 
and oesophageal vessels is no slight one Pet 
tenkofer and Enderlen and Hotz have demon 
strated by injections into the ascending aorta 
m cadavers that even after ligature of the four 
arteries of the th>roid at their points of origin 
a good injection of the thyroid vessels occurs 
owing to this rich collateral inosculation (Fig 
5) These surgeons hav e put this method into 
practice and perform subtotal thy roidectomy 
by ligature of the four thyroid vessels The 
preservation of the superior laryngeal and in 
ferior laryngeal arteries is essential when such 
a procedure is practiced Enderlen and the 
late Hotz interrupt the branches of the supe 
rior thyroid artery at the upper border of the 
gland in order to obviate injury to the su 
penor laryngeal vessel The inferior thyroid 
artery is tied as far laterally as possible to pre 
serv e the inferior lary ngeal artery and at the 
same time to avoid injury to the recurrent 
lary ngeal nerv e 

The free anastomoses of the arteries of the 
thy roid takes place in the capsule of the gland 



t ig 2 The arteries of the normal thy roid showing the 
ch ef anastomoses (rrom Land trom ) 

There the branching of the arteries largelv 
occurs and large vessels within the gland are 
only infrequently observed The follicular 
vessels terminate in rich capillary networks 
that completely surround the follicles of the 
gland Tew if any communications between 
the larger branches occur within the gland it 
self Ber ird ( ) demonstrated such communi 
cations between the vessels within the gland 
by roentgenograms of injected specimens but 
as Landstrom points out it is difficult to de 
termine even with the stereoscope whether 
vessels actually anastomose or merely pass by 
one another Major was unable to determine 
the presence of any mtraglandular anastomo 
ses in the preparation of several corrosion 
specimens 

The blood supply of goiter Special study of 
the arterial circulation of goitrous thyroids 
have been made by Begoune and Terry and 
Delamere The latter authors have investi 
gated the arterial circulation of thyroid adeno 
mata They observ ed that contiguous adeno 
mata frequently presented deficient filling of 
the vessels by the injection mass When de 
generative changes were present in the adeno 
mata the injection mass was regularly found 
within the degenerated areas due to previous 
destruction of the vessels or to their increased 
friability 
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ides The inferior thy roid arteries w ere also 
prc ent 

This \csscl usually described as the artery 
of Neubauer was found twelve tunes in 120 
instances by StrecLeisen and always on the 
right ide Gruber w ho has giv en the \ essel 
special study find that Ncubauer described 
it in 1/72 but states al&o that Haller accords 
its first description to Nicolai in 1725 In 
twenty three observations of his own in which 
a th\ roitl ima arterv w as present Gruber found 
it only once on the left side In two of these 
twenty three instances the cor espondmg in 
fenor thyroid artery was found to be absent 
In iS/ when C ruber s publication appeared 
he w a able to collect including his ow n cases 
1 5 oh trv ation in w Inch the presence of such 
a \ e cl had been ascertained In only six of 
the c instances w as it present on the left side 
C ruber ob tr\ ed an instance in which the \es 
il was present bilaterally and credits Hyrtl 
with a miliar ob erv ation In Gruber s case 
the origin of the th\ roid ima artery on each 
1 le wa Irom the internal mammary in the 
ob era ation of its bilateral occurrence by 
Hvrtl this accessory \cs el originated m the 
innominate artery on the right and from the 
aortic arch in the left It origin from the in 
n iminitt artery Mrethei en found to be the 
more frequent Gruber refers to its inconstant 
source and state that it has been found to 
t the origin from the right and left common 
cirotid artene from the right subclavian the 
right thy reoccrutal axis and even from the 
n ht tran ver c eapular artery 

l tins \nomahe in the number and ar 
nn^inient of the v ems of the thyroid are con 
idcrablv more frequent than of the arteries 
There arc m re v eins th in arteries The supe 
rior thyroid vein u ually empties into the com 
mon facial vein it may however empty into 
the internal jugular or into the lingual vein 
l he inferior thvroid veins do not accompany 
the corn, ponding arteries at all but empty by 
two to four branches that course downward 
into the internal jugular veins or less com 
monlv into the innominate veins or angulus 
v cno u \ middle thy roid vein emptying by 
one or more independent v essels into the in 
tcrnal jugularv em on either side is also usually 
present Its ab ence on one or both sides is 


however not an uncommon occurrence When 
a thy roid ima artery is present Sobotta states 
that a vein of the same name always accom 
pames it 

These veins build about the anterolateral 
aspect of the thyroid gland a veritable venous 
plexus and they occasionally present at op 
eration a rather formidable appearance The 
veins of the thyroid have no valves 

Anastomoses of the arteries The superior 
laryngeal artery the first branch of the su 
penor thyroid perforates the thyrohyoid 
membrane usually together with the superior 
laryngeal nerve and e tabhshes an important 
communication on the posterior side of the 
gland with the inferior Jary ngeal from the infe 
nor thyroid artery At the upper border of 
each lobe of the thyroid gland the superior 
thyroid breaks up into its terminal branches 
which usually are three in number The mam 
division crosses the supenor pole of the gland 
and courses over the antenor aspect of the 
lateral lobe dividing into smaller branches 
that penetrate into the parenchy ma Another 
branch is directed medially over the cnco 
thyroid membrane and establishes an irapor 
tant communication with a similar division 
from the opposite side at the supenor border 
of the isthmus Occasionally this branch may 
not take origin as a separate division of the 
supenor thyroid artery but springs from the 
first named division The pyramidal lobe 
when present receiv es its arterial supply from 
this v essel The other terminal branch of the 
supenor thy roid descends along the posterior 
border of the gland and regularly anasto 
moses with the inferior thyroid of the same 
side 

The inferior thy roid artery courses over the 
prevertebral fascia crosses beneath and at 
nght angles to the carotid vessels and near 
the lower margin of the thyroid gland on Us 
posterior aspect divides into two or more ter 
nunal branches It has been known to be 
double throughout its entire extent from iG 
point of origin m the thy reocervical axis The 
lower branch supplies the lower pole of the 
gland and frequently giv es off a branch that 
crosses the trachea at the lower border of the 
isthmus and establishes a communication with 
a similar branch from the opposite inferior 
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1 1 1 Sho inR adenomatous formation \ ell dc elope 1 
in a cretin goiter of a girl of seven 

thjroid The upper and main terminal di\i 
sion of the inferior thyroid arter> sends se\ eral 
branches into the gland gives off a few small 
branches to the oesophagus anastomoses w ith 
the posterior division of the superior th>roid 
arter> and continues as the inferior lar} ngeal 
to establish an important communication with 
the superior lar} ngeal prev lously mentioned 

The importance of the collateral vasculari 
nation established by the thyroid vessels with 
the ascending pharyngeal artery and tracheal 
and oesophageal v essels is no slight one Pet 
tenkofer and Enderlen and Hotz have demon 
strated b> injections into the ascending aorta 
in cadav ers that ev en after ligature of the four 
arteries of the thyroid at their points of origin 
a good injection of the thyroid vessels occurs 
owing to this rich collateral inosculation (Fig 
5) These surgeons hav c put this method into 
practice and perform subtotal thyroidectomy 
b> ligature of the four thjroid vessels The 
preservation of the superior laryngeal and in 
fenor laryngeal arteries is essential when such 
a procedure is practiced Enderlen and the 
late Hotz interrupt the branches of the supe 
rior th} roid artery at the upper border of the 
gland in order to obviate injur} to the su 
perior laryngeal vessel The inferior th>roid 
artery is tied as far laterally as possible to pre 
serve the inferior laryngeal arterj and at the 
same time to avoid injur} to the recurrent 
laryngeal nerve 

The free anastomoses of the arteries of the 
th> roid takes place in the capsule of the gland 



There the branching of the arteries largel} 
occurs and large vessels within the gland are 
only infrequenti} observed The follicular 
vessels terminate in rich capillary networks 
that completely surround the follicles of the 
gland Tew if any communications between 
the larger branches occur within the gland it 
self Berard (2) demonstrated such communi 
cations between the vessels within the gland 
b> roentgenograms of injected specimens but 
as Landstrom points out it is difficult to de 
termine even with the stereoscope whether 
vessels actually anastomose or merely pass b> 
one another Major was unable to determine 
the presence of any intraglandular anastomo 
ses in the preparation of several corrosion 
specimens 

The blood supply oj goiter Special stud} of 
the arterial circulation of goitrous th}roids 
have been made b} Begoune and ferry and 
Delamere The latter authors have investi 
gated the arterial circulation of thyroid adeno 
mata They observ ed that contiguous adeno 
mata frequentl} presented deficient filling of 
the vessels b} the injection mass When de 
generative changes were present in the adeno 
mata the injection mass was regularl} found 
within the degenerated areas due to previous 
destruction of the vessels or to their increased 
friability 
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\nna Begoune studied the intraglandular 
blood supply of the thy roid gland in diffuse 
h\ pertrophx and in colloid goiters exhibiting 
degenerate e areas as xx ell as in adenomatous 
and cystic ^oiters 

In her stuthe she found that the blood sup 
pH of the hxgerphstic gland was much like 
that of the normal thxroid In the colloid 
gnter she observed no great xanation from 
the normal \\ here Urge accumulations of col 
loid u ere pre ent the \ es els frequently w ere 
compre ed and the anastomo es between 
ame of th \t sel were erased The blood 
upplx of the cellular adenomata Begoune 
found to be the poore t Here the finer xessel 
were the first to disappear In cystic goiters 
he fjund the zone unmediateh about the 
c\ t to be poorh x a cularized Small x essels 
were occasionally ob erxed to penetrate the 
ex t w all 


METHOD OF STUD* 

The source of the material for this study 1 
omprised of operatic elv remoxed specimens 
as xx ell as goiters obtained at necropsx The 
injection of the latter was made pos lble b\ 
the courtesy of Professor \\ egelin of the Path 
ologic il Institute of the Umxersitx of Berne 
Ihe method most frequently employed in 
this studx was the mtra arterial injection of a 
^elatin carmine ma s A fexx x enou injections 
xxith the gelatin carmine mass xxere al 0 made 
The injection mass was brought into olu 
tion bv gentle heiting on a xvater bath to 50 
decrees C The injections were usually made 
xxith the remox ed specimen immersed in saline 
at a temperature of about 40 degree C ‘Ume 
injections xxere made xxith the thyroid nt silti 
in a fexx postmortem pecimens In the opera 
tixely removed specimens the superior thy 
roid artery of the lobe best preserved intact 
was usually injected Occasionally the mfe 
nor w as u ed and sometimes both the supe 
nor and inferior arteries w ere injected In the 
postmortem specimen all the arteries xxere 
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rig s Injection of four thyroid arteries through the 
oHatcral circulation of the gland after ligation of the four 
thyroid arteries \ Lxt rmi carotid artcrv li Vs min 
phary n„cal artery C Internal carotid artery D Sup n r 
thy roid artery / Inferior th\ roid a tery (I rom ! nder 
ltn an 1 Hotz ) 

usuall} injected A metal s>nngc was em 
plowed and gentle pressure was used A ma 
nometer to determine exactly the amount of 
pressure employed was not used On comple 
tion of the injection the specimen was placed 
at once into ice water to permit of quick sohdi 
fication of the injection mass 
India ink diluted b> the addition of about 
one third as much water was also used for the 
venous and intra arterial injections of some 
opcrativel} remo\ed specimens A little un 
colored gelatin dissolved b> heating was rou 
tmelj added to this injection mixture 
Roentgen studies were made of a few thv 
roids after the intra arterial injection of opaque 
media Mercuric oxide and Hill s white mass 
were the contrast masses employed In most 
instances the size of the particles was such 
that the capillaries were not filled Two pic 
tures m which the capillaries were nicel} 
filled were also obtained 




I ( The branching of the thyroid \e scl is well Hus 
trat tl in thi roentgenogram T1 e larger arteries a e m the 
ap ult I rom a non c tin goiter aged 3 


In one instance a cclloidm corrosion prep 
aration of a cretin goiter obtained at necrops} 
was made 

Ihe tissues cmplojed for histological sec 
tion were lixed in 4 per cent formalin Small 
pieces from different parts of the gland were 
subscquentl) removed and embedded in cel 
loidin The cut sections (15 to 30 micra in 
thickness) were stained in each instance with 
hcmatovjhn and eosin and also with van 
Gieson s stain 

SUM'! \R\ OF RFSULTS 

Hurt} nine th>roid glands were injected in 
this stud} I went} two of these represent 
operative material m the remaining seventeen 
instances the thyroid w as obtained atautopsy 
In onl> thirteen of these thirt} nine cases 
did the goitrous tissue come from individuals 
afflicted with cretinism Ten of these goiters 
were obtained at operation from as man> pa 
tients with cretinism The other three con 
cerned so called half cretins In two of 
these instances the thyroid was obtained at 
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iut >p \ Ilu ithirtnintv ix specimens con 
ii 1 i i r tti\ eh rtmo\ id euthy roidic adeno 
mat us goiter iml of lmilar goiters obtained 
it nttr ij) \ \mong the ntiropsv specimens 
il wire ii\e furls normal thyroid glands 
Iht v :>unge t patient in the serie was a 
tritin girl of 7 stars the thsroid from the 
Mist subject was obtained at necropsy from 
a non cretin aged 94 I he oldest known cretin 
m the tries was 64 Frequently the age could 
not bt dctcrnnnt l however because of the 
mtnt il t itu of the patient 

Iht measurement of the hameter of the 
hit- 1 st els was not determined in all cases 
Iht greater izl ol the inferior thyroid artery 
w i ilmo t umformlv note 1 Diameter of q 
nullim ttr were ob ir\Ld for the inferior thy 
r id irtirs of tstral trttin goiters Ihelarg 
t t measurement for the upenor ses el was 6 
millimeter In one large non cretin goiter 
remned it autop s the left inferior arters 
w hieh upph d a I irge ub ternal lobe had a 
li muter e f g millimeter 
The inferior thsriid arters wa found to be 
ab ent in onls one m tanct (left side) in the 
tstnittn nttrop s ptcimtn dissected The 


superior thyroid arters was never absent but 
in two instances both times on the left side it 
w is sere small and could be traced onls with 
difficults In both these instances the ses el 
las almo t in the mulhne os er the thy roid car 
tilagc and approached the lateral lobe from 
its medial aspect In one case ojieratcd upon 
the superior thyroid artery was double 
throughout its si lble extent in its approach to 
the left lobe of the gland In a patient of ^ 
who died of hspertension all the vessels were 
o elerosed th it the hnest glass cannula could 
be introduced onls with considerable ildli 
cult} As was pres lously stated an accessors 
thsroid ima arters was observed twice in di 
ected postmortem specimens both time on 
the right side In one case operated upon its 
bilateral occurrence was noted 
In the injected postmortem specimen a 
good injection of the tracheal laryngeal and 
asophageal \ esscls w as constantlv obsers ed 
In a few injections made into the thsroid 
veins of operatively removed specimens the 
greater fnabihtv of the veins over that of the 
arteries was noted Rupture of the vessel and 
dissemination of the injection mass into the 
adjacent tissue was not infrequently ob erved 
(Fig 8) Thoughsecn also after intra arterial 
injections it followed with considerablv less 
regularity 

Onls one corrosion preparation was made in 
this study Careful inspection of the specimen 
shows that a few anastomo es of the so called 
interlobular arteries are present True no 
anastomoses of the larger divisions of the pn 
marv branches were made out 
In one cretin patient of 46 vears in thi 
series marked pulsations of the thyroid ves 
sels could be seen and felt \ small artery 
running obliquely from right to left pul ated 
vigorously and could be seen through the skin 
(Fig 9) At operation tins was found to be a 
branch of the main div ision of the right supe 
nor thv roid artery that ran obliquely aero 
the isthmus to establish a communication with 
the left inferior thy roid artery Such an anom 
alous anastomosis has previou Iy been de 
senbed by Begoune and Landstrom (2 ) 

The basal metabolism of this patient wa 
normal f-f-i per cent) and no clinical svmp 
toms of hvperthy roidism were pre ent The 
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1 1 8 \n inject on onto tl c upenor th> roid in of 1 
cretin goiter Di cminition of the injection mi ini the 
ghnd tissue beem c of the friability of the cm 

left lobe which wts used for injection weighed 
58 grams Its superior tin roid artery w is (> 
millimeters in diameter and that of the infc 
nor g millimeters Grossly this goiter was 
distinctly adenomatous on cut section 

Doubler has ilread> reported from this 
clinic four instances in yvhich such pulsating 
yascular goiters y\ere present in children yvith 
some ph)sical features of cretinism and loy\ 
basal metabolic rates Occasionall) a fey\ 
concomitant s>mptoms suggesting hyperthy 
roidism y\ere present Pathologicall) these 
y\ere all diffuse goiters in yyhich the diagnosis 
of diffuse hyperplasia (exophthalmic goiter) 
y\as made in some instances 

Sections of injected specimens colored yyith 
yin Gieson s stain make beautiful prepara 
tions for microscopic study especially yyhen 
India ink is employed for the injection The 
glandular elements present a greenish broyyn 
appearance and the connectne tissue spaces 
and the blood \ essels are bright red The inti 
mal lay cr of the blood y essels is stained a dark 
broyvn yyhile the muscular laver takes the 
same hue as the connects e tissue The blood 
m the \ essels yyhen not replaced by the injec 
tion mass is a pale brow n The colloid in the 
follicles is stained a pale brown and occasion 
ally a deep broyyn 

Williamson and Pearse state that they rarely 
yyere able to inject the capillaries by arterial 



1 1^ 0 Tic pul ating thv roul of ic tin with go ler Ih 
n m lou 1 tcr\ running obi juely from n^ht to left an 
be ccn b ncitli the stin 


injections In only one out of each tyycnty 
instances were they able to get nice capillary 
injections I encountered no difficulty in this 
regard and usually obtained sections m yy hich 
the capillaries yvere w ell filled Occasionally 
areas yyere present in which a few of the smaller 
\ essels had escaped injection 

In the normal thyroid gland connective tis 
sue processes are seen only where blood \ essels 
arc present Hint states that in the fetal thy 
roid these processes m ly constitute septa that 
divide the gland into fairly definite structural 
units I mploying the same dissection of par 
tially digested thyroids of idults he was un 
able to determine the presence of such dehmte 
structural units Williamson and Pearse have 
recently referred to a functional unit in the 
gland which they describe as a lymphatic 
sinusoid 

Major recognizes in the thyroid gland cer 
tain yascular units of which the follicular is 
the smallest An aggregation of an inconstant 
number of follicles constitutes the lobular or 








next mallcst unit ( ollections of lobule* 
m irked off trom imilar group* of lobules b> 
fairl\ den e connective tissue processes form 
tht next larger vascular unit which Major 
call the lobular unit it doe* not correspond to 
i Ithmte tructuralumt I he first and large t 
v i eul ir Major recognizes as the lobe itself 
1 uh follicle has a small arter> of its own 
the tolheular artcrv vv hich ends m a rich capil 
larv network completely surrounding the folli 
ele 1 hese f allied ir arteries or vessel of the 
fourth order in turn ire di lsions of the lobu 
hr ve el which run in a somewhat larger 
connective tis lie prote s between aggre„a 
tions af follicle In denser strand of connec 
tive ti ue epta ve el of the second order a 
rather arbitrirv division give off the lobular 
irterie of the third order already mentioned 
lhc ve el ot the first order ire represented 
b\ the mastomo in" arteries m the capsule 
In the normal thvroid gland Major found 
tint the capillane of the follicular network 
averaged ooob millimeter in diameter This 
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measurement for the follicular arteries was 
ooi 5 millimeter for the lobular vessels 
o o 0 o millimeter and lor the arteries of the 
second order o ioo millimeter The arteries of 
the hrst order in the capsule had an averj e 
diameter of o i ?o millimeter 
The difficulty of determining an> average 
size for the larger orders of arteries in goiter 
is readilj appreciated when one considers the 
varjing size of the chief vessels as well as of 
the goiter it elf However even a cur or> 
examination of a few sections would erve to 
indicate that these measurements of the nor 
mal will not hold for adenomatous goiter 
Numerous determinations of the diameter 
of the v anous order ot v essel hav e been made 
of each preparation used for histologtcal studv 
Near the surtace of the gland in the cap ule 
variations from 0170 to 10 millimeters 
w ere ob erv ed 1 he latter large capsular ar 
ten was found in the non cretin goiter previ 



Fi 12 Hie cipillary network m beginning adenoma 
formation (from anot! cr area of same gland as I igure i ) 

ou$l> mentioned in which the left inferior 
thyroid artery had a diameter of 9 millimeters 
In many of the cretin goiters measurements 
of o 680 millimeter were frequently seen Di 
ameters for these surface arteries of a milli 
meter or slightly more w ere not infrequently 
obser\ ed 

Tor \essels of the second order in the dense 
strands of connective tissue within the gland 
■variations of from 0085 to 0425 millimeter 
were found Considerable \ anation in the size 
of such vessels was constantly present even 
within the same gland Measurements vary 
ing from 0116 to 0348 millimeter for such 
vc&sels in different septa of the same gland 
were obtained in one section of a cretin 
goiter 

Variations between 00 9 to o 085 millime 
ter were found in the diameters of mterlobu 
far vessels Most of the measurements were 
grouped between o 034 and o 058 millimeter 
for these vessels m both the cretin and the 


I ig j 1 \n atrophic area in a cretin goiter These 
micro follicular acini are frequently seen in cretin thyroid 
The proliferation of the connecti e tissue and the scarcity 
of the capi!Iar> \ essels 1 apparent (Carmine gelatin injec 
t on mass— hamato ylin eosin stain ) (X /o) 

ordinary adenomatous goiter In a few cretin 
goiters a measurement of o 072 millimeter 
was obtained not infrequently for this diam 
eter 

The most constant finding for the diameter 
of follicular arteries was between 0023 and 
009 millimeter in both cretin and non cretin 
goiters Variations hoyvevtr between 0016 
and 00435 millimeter were observed in this 
series Measurements of o 0145 millimeter 
for the follicular artery were common in the 
normal glands examined 

The diameter of capillaries in the follicular 
network was determined m several areas in 
each preparation The most constant finding 
for the diameter of the capillaries was from 
o 0087 to o 0145 millimeter in areas where the 
acini were distended by accumulation of 
colloid This diameter was occasionally found 
to be as low as 00003 millimeter In some 
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areas of ccttons of both cretin and non 
cretin goiters "here connects e tissue pro 
hfcration was present in abundance tapil 
hne frequently were absent or were present 
only here and there in an isolated tashion 
printing from larger branches as small twigs 
growing from the trunk of a fairly large tree 
In some of the cretin goiters giant capillaries 
009 millimeter in diameter were not infre 
quently ob erved 'completely surrounding the 
follicle Les cr diameters of 00 o to 00 3 
millimeter were not uncommon Capillaries 
of this diameter were also seen in sections of 
‘wne ordinary adenomatous goiters 

No attempt has been made to make a 
quintitatne anatomical tudy of the \ ascular 
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system in these thyroids Variations in the 
size of the follicles the arrangement and dis 
tnbution of the connects e tissue and other 
factors affect the disposition of the aessels in 
such a manner that the study would be with 
out value The determination of the factors 
that occasion deyiations in the yascular sys 
tem from the normal is far more, important 
A study of the sections colored with yan 
Giesons stain m which the relation of the 
connectne tissue processes and the \essel in 
them to the acini can easily he traced has 
convinced me that the size and distribution 
of at least the smaller y essels in the gland are 
intimately related to the changes in the e 
connectne tissue processes In gland or in 
areas of a gland where large accumulations 
of colloid are pre ent the connectne tissue 
spaces m which the y essels run are very much 
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narrowed and compressed The capillaries in 
the interfolhcular network arc in consequence 
collapsed Where collagenous processes of 
connects c tissue are present m abundance 
and where marked fibrotic clianges occur the 
vessels also suffer as a result Here capillary 
communications become erased and follicular 
arteries are not mfrequentlj found occluded 
by the constricting connects e tissue Then 
again, m areas of such glands where these 
changes and increases in the interstitial tissue 
arc less prominent dilatation of the smaller 
■vessels may also be seen In those th} raids 
where there is no great deviation from the 
normal in the amount and quality of the 
interstitial tissue the capillaries of the gland 
have the arrangement present in the normal 
In areas of epithelial h>perplasia such as arc 
seen ev en in the cretin goiter as w ell as in the 
euth) roidic adenomatous goiter where the 
disposition of the connective tissue is more 
like that seen in the normal gland the capil 
larj network surrounding the follicles is also 
more like the normal 

The poor blood suppl} of adenomata or 
degenerating adenomatous areas presenting 
cy stic or other changes is w ell know n It has 
alread} been pointed out that the cretin 
goiter has no pathognomonic pathological 
picture It is usuall} adenomatous in charac 
ter and as the studies of W}dler (43) and 
Wcgelin (40) have shown cretin goiters show 
degenerative changes earlier and m excess of 
what occurs in the ordinarj adenomatous 
goiter Similarly here a poor vasculanza 
tion of adenomatous areas with marked con 
nective tissue proliferation or other degen 
erative change is to be expected 

Getzowa has studied the histolog} of atro 
phic thyroids of cretins without goiter In 
several specimens she was unable to ascer 
tain the presence of capillaries in the con 
nective tissue stroma Ihe marked sclerosis 
of the interstitial tissue present in such glands 
wou’d of course account for the scarcity of 
the vessels observed 

Degenerative changes in the walls of the 
arteries themselves were frequentl} seen m 
this stud} These changes are practical]} 
limited to the intima Intimal thickening of 
such grade that the vessel was occluded or 


the lumen almost obliterated occurs not in 
frequently The capsular and arteries of the 
second order are chiefl} concerned, but the 
follicular and interlobular arteries do not 
escape The wall of one large capsular artery 
presenting this degenerative phenomenon was 
o qo millimeter in thickness 

Ihe two larger orders of arteries in the 
th} roid frequently hnv eaverj thin muscular 
la}er such that these arteries ma) be mdis 
tmguishable from the accompanying veins 
These latter vessels in the thvroid are regu 
larlv present without a muscular la}er the 
wall of the vein being constituted b} intima 
and adventitia onl} The interlobular and 
follicular arteries however usuall} have a 
fairl} well developed muscle coat 
In the two larger orders of arteries the 
presence of thickening and degenerative 
changes in the intima serve to establish the 
identit} of the arteries Splitting of the elas 
tica interna in the larger arteries near points of 
di\ lsion is al^o not an uncommon occurrence 
C utknecht has described the finding of re 
grcssiv e changes in the v essels of adenomatous 
goiters exhibiting degenerative phenomena as 
a common cv ent Isenschmid studied the th} 
roid gland of childhood and states that ar 
teriosclerotic changes in the vessels are not 
uncommon after the first } ear of life Necrosis 
of the elastic fibers in the mtima, followed b} 
hyaline connective tissue changes and calci 
fication he observed frequently in the arteries 
of the th}roid of children This process he 
found to occur with greater regularity in the 
th}roids from Berne in the goiter endemic 
than in th}roids of children from Kiel where 
goiter is not endemic Cora He^selberg has 
even found arteriosclerotic changes in the ar 
tenes of the th}roid of the newborn 
Small projections from the intima into the 
lumma of some of the arteries were often seen 
in the adenomatous goiters of both cretins 
and non cretins examined in this series These 
buds are most frequently seen in the middle 
sized arteries and especially near points of 
division The} appear to consist of the in 
tima alone (Fig 10) Horne was the first to 
describe them in the fetal th} roid and in the 
arteries of adenomatous goiters Schmidt sub 
sequent!} showed that these buds were a 
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fairly normal occurrence in the arteries of the 
normal thyroid Wegelin Getzowa and de 
Coulon have already described these buds m 
the arteries of cretin goiters \\ y dler failed 
to ob cr\ e them Isenschmid cautions how 
ever that their presence can be determined 
only in thin sections They do not occur in 
the \eins Their significance is not known 

The large extraglandular v es*els seen in 
the e cretin goiters probably represent a com 
pensatory effect— an effort to bring as good a 
blood supph as possible to the adenomatous 
areas It has previouslv been pointed out 
that adenomatous goiters ha\e larger vessels 
than those seen in diffuse enlargement of the 
tin roid 

The enlargement of the afferent and effer 
ent \ essels in tumor formation appears to be 
characteristic It is e pecially to be seen in 
rapidly growing tumors such as sarcomata as 
well as in large tumors of \ anous kinds (h> 
pernephroma lipoma etc I In intra abdom 
inal tumors to which the omentum has become 
attached marked enlargement of the omental 
vessels is even occasional!* observed 

Adenomatous formation in the th>roid is 
quite general!* looked upon as being a neo 
plastic proce s of benign nature In endemic 
goiter areas the incidence of adenomata in 
the th\ roid is of course far greater than in 
regions fret from goiter Wcgelin has found 
that more than 75 per cent of patients over 
40 vears of age coming to necropsy at Berne 
how adenomatous formation in their thy 
roid In patients over 80 years this figure 
reaches 100 per cent He also points out that 
even vn goiter free areas the incidence of 
adenomata increases with age In both the 
normal thv roid as w ell as in the adenomatous 
goiter therefore interstitial connectiv e tissue 
change commensurate with the age factor 
arc to bt expected Consequent and parallel 
alterations in the disposition of the smaller 
\ esse! necessarily follow 

There appears to be no direct relation be 
tween the size of the goiter and its arteries 
In the cretin goiters however large extra 
glandular arteries accompany lesser enlarge 
ments of the thyroid than in the ordinary 
adenomatous goiter A diameter of 9 milli 
meters for the inferior thyroid artery of the 


non cretin goiter was observed only once in 
this series Its occurrence obtained in the m 
stance of a very large goiter the weight of 
which was not ascertained Such a measure 
ment was observed several times for cretin 
goiters in which the lobe obtained for mjec 
tion weighed only 58 70 or 95 grams 

The call upon the v essels by a growing tis 
sue alone would therefore inadequately ac 
count for the larger size of the arteries of the 
cretin goiter The excessive response in the 
form of unusually large vessels manifested in 
such patients probably also represents in 
part the answer to the demand of a physio 
logically hypo activ e tissue for more blood 
The giant capillaries prev lously described 
probably find their origin m the same ex 
planation 

That the thyroid tissue of cretins is rela 
tiv ely inert is demonstrated in their low meta 
bolic rates as well as in the negbgible iodine 
content of such tissue The diminished bio 
logical activity of tissue from cretin goiters 
has also been well shown by the tad pole feed 
ing experiments carried out by Branovacky in 
this laboratory Thyroid tissue from cretin 
goiters show ed a markedly decreased tendency 
to influence the rate of development and 
growth of tad poles as contrasted with the 
effect of the feeding of normal thyrotd tissue 

An effectiv e call for a greater blood supply 
however can come only from tissue capable 
of hypertrophy The hyperfunctioning tissue 
of diffuse hy perplasia undoubtedly is also able 
to create such a demand In the atrophic thy 
roid glands of cretins without goiter such 
large vessel* are not encountered 

In the diffuse hyperplasia of exophthalmic 
goiter in which the thyroid arteries are usu 
ally obtain than are those of adenomatous 
goiters the smaller lumina of the vessels are 
probably more than compensated for in the 
increased rate of circulation Blalock and 
Harnson have recently shown that the car 
diac output is increased m dogs who are given 
thyroid extract In thy roidectomized dogs 
they found the cardiac output diminished 
and postulate that the same probably occurs 
in myxeederaa Although a diminished rate 
of circulation or diminution in the cardiac 
output has not been demonstrated in cretins 
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over what obtains in normal individuals 
cretinism probably partakes in this particular 
of the features of myxcedema Professor dc 
Quervain has already pointed out that these 
are factors for which the arterial circulation 
of the cretin goiter must also compensate 

SUMMARY AND CONCLUSIONS 

What is known concerning the blood supply 
of the normal and the pathological thyroid 
gland has been reviewed The normal thy roid 
gland is pro\ ided with a more liberal and free 
source of arterial flow than is any other gland 
of its size in the body In goiter the inferior 
thyroid artery is the larger and the more im 
portant vessel An accessory or th>roid ima 
artery occurs in about 10 per cent of instances 
and usually on the right side Tree anasto 
moses of the chief arteries of the gland occur 
in the capsule Anastomoses between the ar 
tenes within the gland itself are thought not 
to exist but a few such communications were 
observed in our one corrosion specimen 

The alteration in the disposition of the 
smaller blood vessels in goiter is intimately 
related to and dependent on the changes in 
the connective tissue stroma in which the 
vessels run In adenomatous goiter where 
such changes are common deviations from 
the normal size and distribution of the inter 
lobular follicular and capillary v easels are fre 
quent In the goiter of the cretin where de 
generative changes are especially prevalent 
transition from the normal arrangement of 
these smaller vessels is particularly likely to 
obtain Degenerative changes in the vessel 
walls of arteries of all orders are common in 
adenomatous goiters 

The large extraglandular vessels so fre 
quently seen in cretin goiters represent a com 
pensatory attempt to insure a good blood 
supply to a benign neoplastic process of a 
hy pofunctiomng tissue in which the altera 
tions in the stroma have made a normal 
nutrition impossible In areas of cretin goi 
ters where no departure from the normal is 
present m the quality and quantity of the 
connective tissue stroma giant capillaries may 
obtain in the interfollicular network Less 
frequently such dilated capillaries are also 
observed in non cretin adenomatous goiters 


The vascular system of the goiter of cretins 
is not peculiar to cretin goiters alone Its 
counterpart though in less degree is observed 
in the vessels of ordinary adenomatous goi 
ters With its biologically inert tissue the 
goiter of the cretin is not able to eke out of 
its abundant blood supply a nutrition sufli 
cient for normal function 
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T HE comentional description of ide 
nomaof thckidnej may be summed upas 
follows The tumor is small it presents 
no clinical symptoms hence Ins no clinical 
significance and it occurs most frequently in 
kidneys affected ynth interstitial nephritis 
This in a general way expresses the views of 
Israel Thomson Walker, \oung and many 
others On the other hand Judd and Simon 
are of the opinion that clinical sy mptoms are 
striking in those instances in yyhich large bt 
mgn adenomata of the kidney are present 
In this paper will be considered only the 
large benign adenoma — a rare type of renal 
neoplasm Its rarity combined with its un 
usual size should constitute full justification 
for the following report 

CV 5 E REPORT 

Miss F M age 4 years Tamilv history was 
negative Patient has always been in verv good 
health In June 1920 she noticed an enlargement 
on the right side of the abdomen but she did not 
consider it of sufficient importance to consult a 
physician Three or four months later she called 
the attention of her family phy sician to the swelling 
because of its size No pain or discomfort or any 
general systemic disturbance occurred until within 
the last few weeks when there were transient slight 
aching pains and discomfort on the right side 1 he 
mass according to her statement progrcssivclv m 
creased in size and at no time were large quantities 
of urine passed 

Examination (HLK) January 2 1922 dis 
closed a large tumor mass on the right side the most 
prominent part of which was just above the umbili 
cus and extended a little beyond the median line 
three fingerbreadths above the top of the umbilicus 
and one fingerbreadth inside of the anterior superior 
spine The mass was smooth not tender vvasfreelv 
movable and could be displaced without difficult 
When displaced it moved toward the kidnev area 
hut deep inspiration moved it back to its original 
position It could also be displaced downward into 
jhc pelvis Patient was advised to go to the Presby 
etian Hospital but did not take this advice She 
returned two y ears later the condition being prac 
ically the same She entered the hospital on March 
2 5 1924 

Physical examination (two years after first ex 
ruination) showed patient to be well nourished and 
apparently m goo d health 


Abdominal examination disclosed a large firm 
tumor mass which occupied almost the entire right 
h ilf of the abdomen extending from about inches 
above the pelvic brim up to the costal arch and 
mcdiallv to the midlinc The mass was globular m 
shape was not attached to the anterior abdominal 
wall and was about 10 inches in diameter It was 
not noticeablv respiratorv motile and seemed to be 
attached posteriori \ to the kidney region There was 
no evidence of fluctuation and pain was not present 
on manipulation 

I elv ic examination showed the uterus pushed deep 
into the true pelvis anteversed with the cervix 
pointing directly downward The uterus was freely 
movable and apparently was not connected with 
the broad ligament The ovaries were not palpable 
Blood examination showed red blood cells 4 900 
000 leueoevtes 6 ,oo h-cmoglobin 95 per cent 
Blood pressure systolic 115 diastolic 75 Urinalysis 
of voided specimen showed urine cloudy acid reac 
tion ilbumm some blood cells no sugar pus 3 plus 
no easts but some epithelial cells 

Cvsto copic examination showed the bladder and 
ureteral oriticcs normal Both ureters were cath 
ctcnzcd w ithout difficulty or obstruction A prompt 
(low )f urine was obtained 
Eximination of cathetcrized specimens showed 


Bladder 
Tight kidne 
I eft kidney 


L 

1* 


50 Sterile 
90 Stenie 
70 Stenie 


U ca C t blood 11 
O ++ 

I 05% O + + + •+* 
87% o o 


Thalcin test showed 

Rifeht L ft 
P t p t 

I u t 1 5 minute 5 12 

Secon 1 jo minutes 8 18 


Total 4 minute 


13 3° 


Roentgen rav examination The right kidney 
region is covered by a large soft parts shadow which 
extends from the eleventh rib to the crest of the 
ilium and suggests a much enlarged kidnev shadow 
The right catheter extends to the level of the sec 
ond lumbar vertebra it curves mesially and over 
lies the spinous processes of the third fourth and 
fifth lumbar vertebra: The kidney outline is nor 
mal The left catheter extends to the level of the 
third lumbar vertebra and is in normal position No 
urinary stone shadows are seen The examination 
disclosed no bone change 
A right pyelogram (Fig i— •; film taken with the 
patient lying down) shows the right kidney pelvis 
incompletely filled it lies at the level of the first 
lumbar vertebra m the upper part of the large soft 
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parts shadow previously reported This shadow 15 
again visuah cd and e tends from the eleventh rib 
to 1 inch belov the crest of the ilium and practically 
fill the ight si Ic of the abdomen The catheter is 
ie ntcl to the m lime 

\ se nd p cl gram (I g 2 — film taken \ ith the 
patient standing) h is the kidnev pelvis at the 
I el of the fourth 1 mbar crtebra There is a 
1 ettcr fll ng h ch ho s a little clubbing of the 
I cs The ft parts mass no v extend from the 
th 1 lumbar 1 n nto the bon) pelvis to the level 
of the 1 chi 1 pm it co crs the area from the mid 
line if the ght ilium to the left border of the 
jcrum m a un g 5 b\ 24 cent meters The 
c thetcr e\t n I / m the mid lie of this shadow 
nd I u the right bord of the spine probabl) 
I au e the ma h s r tiled over the ureter instead 
f pu h lg t t oie tie 1 before The right lobe 
f th li cr I (in th 1 lble its lower borde 1) 

1 g 6 ent m t s belo the eleventh rib shadow 
I he k 1 e i 1 is 1 cilv ces lie at the upper 
marg n th 0 tl it f th sb do | roduced b> the 
ki In 1 th tu no 

O tUb 1 f th c lining a diagnosis va m de 
f I g turn r n the ight kid ev hich shifts with 
th h g of th 1 ti n f the pat ent 

at n performed M rch 8 924 eth) 

le e antsth a 1 ci c, u el (II L k ) The usual 
1 1 ji e lumbar n in as m de A I rge round 
t m mi fit hich as attached to the lower 
I 1 of the k in v th lo cr m rgm reaching to the 
Irm f the j cl 1 The m ss as dehve ed thro gh 
th n 1 a 1 mea u ed 10 inches in di meter A 
ii ti t line f Icmarcation between the tumor 
a a 1 the ki Inev substa ce could not be made 
1 1 Ren I f om the kidnev v as effected bv re 
cti n th li e f inci ion being through the kid 
1 bstan e nd the infe lor calvx There was 

1 It e of fil ou dem r ation The edges were 
Ip m ted an I sut cd v th heiv> catgut Be 
iu e f the g t mob litv f the kidney as a result 
of the eight f the tumor \ hich v as attached to 
the 1 fe 1 pole t as decided to do a nephropexv 
\ c garette (lrai a left nthewounl Thepatie t 
left the I o p tal i davs late after an uneventful 
r co cr Sc ent e months late she was operated 
I 0 f t br I of the uterus She 1 as seen with n 
the 1 a t 3 m nth at h ch time exammat on of the 
abdomen 11 ( 1 t Iv eg ti e and the e was no 
gn f t urren f> e after the onset of her 
t oubl a 1 4 ft her ope at on 

De ij ti n f j ecm en The tumor mass in 
cl h g mjll j ti f the kidnev ei hs 76 
gr ms It o I hape nd 1 1 bv 15 by 15 5 
cent m t r 1 it g e t t !i meters It entirelv 
n ap ulat i bv tough blue hite membrane in 
h ch the ar thr t e el bv m Ihmeter n 

It m ter 1 he c p ul t ip as h from the tumor 
1c 1 g r ther m oth un fo m surface hich rep 
rt e t a cc nd ap ule \ small port on of the 
k d ev 1 by cent mete s co ers the upper pole 
of th tumor a d i definitely enclo ed 0 betv een 


two layers of the outer capsule The tumor mass is 
uniformly yellow and soft throughout It is every 
where surrounded bv an inner tough blue capsule 
7 to 1 millimeter m thickness to which the soft 
tumor tissue is attached There are two or three 
1 lands of bluish cartilaginous material scattered 
throughout the soft tumor tissue Grossly there are 
numerous blood vessels near the central part of the 
tumor nhi h center about one of the cartilaginous 
islands The tumor tissue is uniform in consistency 
throughout being as solid at the center as at the 
periphery beneath the capsule Grossly there is no 
ev dence of degene ation 

Microscopic sections The kidney t ssue is un 
changed and contains no evidence of tumor tissue 
The capsule of the tumor is composed of dense 
fibrous tissue 

Sections from the tumor mas show it to consist 
of masses of cells m more or less alveolar arrange 
ment on a connective tissue framework The cell 
are cuboidal or hexagonal in shape The nuclei are 
la ge the chromatic material abundant and the 
nuclei are markedly prominent There are a few 
mitotic figures scattered throughout In some parts 
of the section the cells form short tubules with and 
without lumen These cells are similar to each other 
and are usually cuboidal Connective tissue is denser 
in one fourth of the slide and in it are embedded 
masses of cuboidal and polvgonal cells but all these 
cells bear relation to a basement membrane Along 
one edge of the section there is granular structure 
less material resembling products of degeneration 
The microscopic structure of the tumor suggests an 
adenoma of the alveolar type with some tubule for 
mation 

Histological diagnosis adenoma of the kidney 

REVIEW OF TIIE LITERATURE 

The case described added to those found in 
the available literature brings the total num 
ber up to 17 Of these 17 cases 8 were females 
7 males and m 2 cases the sex was not stated 

AGE 

The age incidence does not seem to be a 
very constant one The youngest patient on 
record a female 11 months of a 0 e was 
reported by Czerny and Ky noch s patient was 
16 months of age The oldest case a male 
yO years of age was reported by Binney It 
can readily be seen that the age incidence has 
no bearing on the cases 

CLINIC VL DATA 

The majority of these cases were found in 
the older literature and were reported at a 
time when urological cases were not carefully 
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studied by means of the roentgen ray of c>s 
toscopy of ureteral catheterization and of the 
pyelogram hence the sy mptomatology is 
vaguely expressed and many of the reports are 
decidedly incomplete Some of the cases were 
simply autopsy specimens and contain little or 
no data 

The one constant symptom in this group is 
the presence of an abdominal tumor 

Blood in the urine is mentioned in 8 cases 
pain in 6 and anremia in 3 The tumor was on 
the right side in ro cases on the left side in 4 
cases and in 3 cases no mention was made of 
the side 

In the pre pyelogram days physical e\ami 
nation was the only means of establishing a 
diagnosis In the case reported by Judd a fill 
ing defect was found in the pyelogram and the 
diagnosis of tumor w as based on the picture 
In the case reported here the tumor originated 
from the lower pole of the kidney and grew 
dow n into the iliac fossa and the pelvis There 
was no encroachment on the kidney pelvis 
hence no filling defect such as is usually 



found in tumors of the kidnev occurred The 
interesting thing in the pyelogram was the 
dislocation of the pelv is 1 he ray film taken 
with the patient in the standing position 
showed the descent of the kidney pelvis into 
the iliac fossa The suspicions entertained 
prior to the physical examination that the tu 
mor was of renal origin were confirmed by the 
examination 

Nev ertheless before the patient came under 
our observation a diagnosis of ovarian 
cyst had been made The size of the tumor 
is the only distinctive sign that the kidney 
is the site of a benign tumor therefore a 
pre operative diagnosis unless the distinctive 
sign is taken into consideration is likely to be 
wrong 

The case herewith reported was seen within 
the past 3 months 8 years after the onset of 
her trouble and 4 years after the operation 
She is well and examination showed no sign of 
recurrence One of the patients reported by 
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Morn alcmjle 4S years of age wasali\eand 
will 10 years alter the operation 

IUIE BfNIlN \DE\OM\T\ OF THT MDVF\ 

L lrgt benign adenomata of the kidney are 
n Jt ot frequent occurrence Of 114 renal tu 
ni >rs collected by Binne\ in reuewing the 
literature 10 were found to be adenomata of 
\nnous types Barne\ found 3 adenomata 
amon" /4 renal tumors in a serie collected at 
the Md a hu etts General Hospital Garceau 
mention 4 1 irge papillary adenomata among 
4 renal tumor at the Mas achusetts General 
Ho pital md Bo ton Citv Hospital m to 
\ e ir Judd has collected 7 ca es of benign 
adenomata from the literature and added one 


of his own According to Morns benign new 
O rowths m the kidney scarcely form 6 per cent 
of renal tumors Of 51 collected cases Aldibert 
found 48 were malignant and only 3 benign 
Between January 1 1901 and January 1 
19 3 patients with tumor of the kidney 
were operated upon in the Mayo Clinic Be 
mgn tumors (adenoma lipoma and angioma; 
were present in only 3 cases 

PATHOGENESIS 

The pathogenesis of simple adenomata is 
obscure and uncertain They are found both 
in the healthy kidney and in the kitlriA 
with chronic interstitial nephritis Some 
arise probably as \lbarran suggests from 
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rests of the renal tubules or as Pilhet inch 
cates from functionally isolated elements due 
to an error in de\elopment others possibly 
from remnants of the wolffian bod> That all 
adenomata do not arise from the same source 
is e\ident Morris states that the epithelium 
in one of his cases is ty pically renal and in long 
tubes whereas James Bell reports a case in 
which the epithelium is composed of large 
pol\ gonal cells with a clear homogeneous cyto 
plasm distinctly different from normal hid 
ney tissue cells MacCallum believes that the 
tumor cells are the offspring of cells destined 
to form kidney substance but diverted to the 
formation of a tumor at an early stage of de 
velopment Israel in his monograph on sur 
gery of the kidney and ureter quotes Borst as 
follows The term adenoma has so far no 
theoretical significance as the proof that it 
takes its origin from the renal tubules has not 
been proved One has much more the impres 


sion that it perhaps takes its origin from an 
unused part of the Ntcrcnanlagc 

SIZE 

Renal adenomata maj v ary in size from less 
than 1 millimeter to 20 centimeters in diam 
cter The smaller ones are gray ish red nodules 
sharply demarcated and encapsuled usually 
lying in the cortex just under the capsule but 
occasionally found in the medullary portions 
They may be single or multiple solid or cv Stic 
and consist of small tubules packed closely 
together or ramify ing glandular structures in 
which the cells are much smaller than those of 
the convoluted tubules Glomeruli have not 
been found Symptoms are lacking and fre 
quently their presence is only ascertained at 
autopsy 

When adenomata reach a size large enough 
to form tumors they give rise to symptoms of 
pain pressure discomfort and sometimes 
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hi mi turn I ht large tumor ire more fre 
jut ntl\ ten pa t middle life Nevertheless 6 
1 i ha\e be n reported in which the pi 
Mint were under 2 3 \cir of age 4 of these 
bun under \nr (Czerny kvnoch Morris 
■'I honborn ) f he tumor u 1 palpable in cv er\ 
m t m t H 1 matum was present in 8 cases 
1 \Hnrt (,/irnv leulcl ind BraasLh Judd 
kt\e M >rn < 2 ) Weir) ind pain in 6 cases 
1 Albert Bmnt\ Judd Morn {2) Weir) In 
tin c illtiti m women were more prone to the 
1IT1 tion thin men and the right hulne\ was 
m n tten the ite of tumor than the left 

I he large tumir mav be surrounded either 
In 1 fibre u t ip ule or by 1 capsule composed 

I 1 thm liver of renal tissue I his is deter 
mint 1 b\ tht eat of formation of the new 
gr wth whether m the hidnev substance or on 
il urMte W hen ot capsular origin trabe 

u! i nnv divide the tumor into two or more 

I I tun I he tumor substan emav behtrdor 
»ft lg,ht gnv to v ellow hemorrhagic olid 
ir iv tie 

I r the purp ) e of fhscussion the e tumors 
m iv bt hvided into three „roups according to 
thur tructure <r) tubular ( ) ilveolir (?) 
pipillarv I he tubular form resembles ade 
11 im 1 of vther organs It is characterized by 
mi e of cylindrical epithelium in tubular 
irrtn cment with or without a central clear 
pice 1 he ah tolar form his its cells arranged 
in ihtoli on 1 fibrous connective tissue frame 
w >rk 1 he pipillarv form is probably not a 
li linet entitv but merely shows papillary 
pr< jution into micro copic tav ities It is the 
form mo t frequently seen 

mao's o is 

I lu diagno 1 of renal adenoma 1 difficult 
V frith movable pamles low growing mass 
in the hvpochondnum movible with respira 
turn 1 ug e tive of 1 benign tumor Poent 
gen rav elimination mav show the mass Un 
le the tumor eniroachc upon the renal pel 
m orcompre c it 1 normal p\ elogram may 
be obtained e piunlh if the tumor originates 
trim the lower pole The examination of 
urine mav not giv anv additional informa 
turn On the other hand the pre ence of gro s 
bktdm^ which mav be widen in on ct and 
1 ociatcd with pun in the kidney region and 


the presence of a palpable mass should be evi 
dente enough of the presence of a renal tumor 
Furthermore the fact that the growth has at 
tuned a large size in a leisurelv way covenn 
months ju tihes the pre operative dia nosi 
of benign tumor In the present case becau c 
of the long duration of time during which the 
patient noticed the grow th the absence of ad 
hesmns and its mobility the diagnosis of be 
mgn tumor was made with a leaning toward a 
solitary cv st The importance of e tabhshin 
the correct diagnosis is self evident To do a 
nephrectomv when a partial nephrectomv will 
do just as well seems hardly justified If it is 
po sible to be reasonably certain that the tu 
mor is benign a large part of the normal kid 
nev can be left behind as was done in this case 
There was no difficulty in spite of the fact that 
resection went through the inferior calyx 

When the tumor is removed the question 
whether it is benign or malignant is easily 
settled but histological sections are absolutely 
necessary to establish a diagnosis of the type 
of tumor A histological diagnosis it should be 
remembered is often fraught with difficulties 
But without the histological sections the clmt 
cal diagnosis is never so dependable that a 
positive statement can be made 

SCMM\R\ 

1 A case of benign adenoma of the kidney 
is reported and the patient is well and free 
from recurrence 8 years after the tumor was 
first discovered and 4 years after the opera 
tion 

Benign kidney tumors of the type de 
scribed are rare 

1 Renal neoplasm of this type renders it 
self well to resection of the kidney 
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VNGIOM VlOSIS OF TUT SAL1\ \r\ t I VNDS 

ANGIOMATOSIS of the sahvarv glind 
L A is a rare condition but b> no means 
■L unique There are several ca es rc 
corded in surgical literature Virchow in ibSg 
refers to two cases of parotid angiomata Tht 
condition occurs mostly m children and in 
those cases which have been described in 
adults there is generally a history of the con 
dition having been present since birth Tor 
example Gascoyen described a case of an 
gioma of the parotid in a man aged 44 v cars, 
The tumor was congenital and graduallv in 
creased as age adv anced to such a size that it 
eventually caused the death of the man b\ 
suffocation Clement Nicory described a case 
of an infant aged 9 months which was oper 
ated upon bv Clogg in which the whole of the 
right parotid gland was involved and com 
plete excision was impossible 

I have seen only one case and that occurred 
in a male infant aged 3 months who was ad 
mitted to the Belgrave Hospital for Children 
with a large tumor the size of a pigeon s egg 
situated just m front of the angle of the lower 
jaw on the right side 1 he tumor was increas 
ing in size it w is more or less circumscribed 
and the skin was of a purplish color trans 
mitted from the tumor beneath it T he tumor 
was excised by meins of a I shaped incision 
there w as no definite capsule and hxmorrhage 
was free The tumor was definitely lobulated 
and macro scopicallv resembled fat withmanv 
dilated and tortuous vessels running in every 
direction through it Microscopicallv the 


MvcX ilium Textbook of Pat! ology \ 1 1 
M rris Surgical I)i ea c* of the Kid ey and Ureter 1901 
6 s 

li 1 ractitioner 911 lwxxn 1 , 

\ rm\s Ir ] o\ \c*id Mel Ireland i8q 1803 \t 
s n \r >uv Hull Roy \cad Med le Belg Bruxelk 
iS8 No 1 

In mp n V\ \Lki R Gcnito U inary Surgery 191 } p 186 
\\ 1 ir \nn Surg 887 July I 17 
\ i\ I racticr of Urology yol 1 p 302 


\LI\ \RY GLANDS 

n ) r 1 S (Inis) Iondon Inclin'd 

e k C 11 H |> t I I B Igr 1! ptll Chid 

glandular structure of the lobules was seen to 
be replaced by a delicate network of capil 
lines the walls of which consisted of a single 
laver of endothelium 

Magnac described a case of angioma of the 
submaxillar} gland in a girl aged q vears A 
swelling had been present below the right side 
of the lower jaw since birth and at the age of 
5 it commenced to increase in size It was 
thought to be a retention evst of the sub 
maxillary gland After exeision the tumor 
was found to be an angioma which was in 
close contact with the gland but had not pcnc 
trated it 

vdenom vrv 

Adenomata of the salivary glands are rare 
they occur more frequently in the parotid than 
the other glands Thev are always encapsu 
lated and may be cystic or solid They are 
usually alveolar in structure and reproduce 
the acini of the gland T here can be no doubt 
that these rare tumors show a tendency to 
undergo malignant change into adenocar 
cinoma 

MINED TUMORS OF THE SVLIVAI X 
GLANDS 

These tumors are most common in the 
parotid gland and are characterized by the pres 
ence of spaces containing material resembling 
cartilage (Fig 1) They have been called by 
a variety of names tmbryoma endothelioma 
or mixed tumor There has been and still is 
an activ t controv ersy as to the nature of these 
tumors They were at first thought to be 
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lurch t pi the Ini in origin \ irehou consul 
ere \ that the cartilage wi formed b\ a proc 
c >f met ipl i ia Inm connective ti uc while 
( ihnhum st itul that it nt a remnant of the 
brant hill arches which became displaced dur 
in,, fetal life 

It was Wartmann who first set forth the 
cnVthelnl theory he considered that the 
p ihhedral cells were domed from endothelial 
( ell of the hmphatu. \es eh Ihe endothc 
lial nature of mixed parotid tumors was 
wuleh accepted except in Trance Tod a) the 
tn bthclial theorv has been abandoned alto 
gether lor the cell show no definite endo 
thchal character under the higher powers of 
the mien ape ind more delicate contrast 
taimn,, \t the pre ent time the consensus 
af opinion i that the sat majoritv of so called 
mixed turn >r ire cntirch epithelial m nature 
I hi contlu ion is largely due to the m\ e tiga 
tun of Kenn n and I r\ 

Hit tunnr are denied most frequentlv 
fr< m the du t af the gland but in a few eases 
from the cert tin" cell 

1 rx con uler that the rnuunou material 
which i such a prominent feature of most of 
the c tumor 1 i true ecrctionof mucin from 
the tumor cell and that thi 1 only an cxig 
geration of a normal funetionof the gland cell 
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No cartilage is to be found in these tumors 
but. in the substance which his been dc 
scribed as cartilage the matrix is formed bi a 
change in the mucin of the tumor whereby it 
loses its fibrillar appearance and its power of 
staining deeplv with special d>es I r> u ed 
mucicarmine and was ible to demonstrate the 
fact very conclusively The cells of these 
tumors under the high power of the micro 
scope are definitely epithelial (Fig 2) 

Although most pathologists believe in the 
epithelial nature of these tumors there arc 
still some who cannot agree to clas if\ all 
mixed tumors of the salivary gland under 
that hcidin 0 

Ewing consider that the endothelial origin 
of mtxeel tumors of the salivary gland has 
been entirel\ disproved but adds No in Jc 
source of the mixed tumors meets all the re 
quirements c >ome are di tinctly adenom 
atous and probablj arise from the acini 
and ducts of the gland in which the) are well 
incorporated Others are encapsulated or 
extraglandular and take the form of basal 
cell or adenocvstic epithelioma Jhese, prob 
ablv arise from misplaced and occasionally 
embrv onal portions of gland tissue Branchial 
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I ig 3 Mixed parotid tumor after e ci ion 


remnants may possibly be connected with 
this group This conclusion from such m 
eminent authority ma\ be said to reprt ml 
the present state of our knowledge w ith rc„ n 1 
to these tumors and I think that the turn 
mixed tumors should still be used to di m 
nate them although the majority art t r 
tainly epithelial in nature 
Mixed parotid tumors are equalh common 
in either sex and know no age incidence the\ 
may occur in children or in old age 
These tumors are usually situated in the 
superficial portion of the parotid gland arc 
freely movable in the gland substance are 
coarsely nodular (Fig 3) and vary 111 con 
sistency in different parts The facial nerve in 
its course through the parotid gland is dceplv 
placed (Tig 4) and hence is not pressed on by 
these tumors unless they undergo malignant 
change They hav e a definite capsule and out 
side this the gland tissue is somewhat com 
pressed to form an extra pseudo capsule J his 
fact is important from the point of \ievv of 
treatment If excision is undertaken and the 
tumor is removed a parotid fistula rarely re 
suits this is due to the fact that the com 
pressed gland substance around the tumor pre 
vents any escape of secretion 
These tumors show a definite tendency to 
recur even after a long interval and are there 
fore considered by man> surgeons to be po 
tentially malignant Burrows considers that 
the most satisfactory method of treatment is 
operation combined with radium irradiation 
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l j ( r nal section through the parotid gland 
I tl u e of tl e facial nerves 

1 hi m i\ be so but great caution should be 
< bservtd in radium treatment and small doses 
oi radium only should be employed at opera 
turn The radium tubes should be left in the 
cavity after removal of the tumor I have seen 
two cv cs in which radium was employed and 
complete paralvsis of the facial nerve ensued 
\s a rule these so called mixed tumors are 
of slow growth and frequently many years 
elapse before the patient seeks advice or will 
consent to operation Rapid increase in size 
of the tumor or the onset of facial paralysis 
may be the determining factor which induces 
a patient to seek treatment Unfortunately 
both these signs are usually consequent on 
malignant change 

During the years 1900-1925 52 cases of 
parotid tumor have been operated upon at 
King s College Hospital In 40 cases the tu 
mor was removed and on histological exami 
nation was found to be a mixed tumor while 
m 1 cases the tumor was found to be malig 
nant 

Of the 1 cases of malignant disease of the 
parotid 7 occurred m men and 5 m women 
The average age of the i° patients was 58 
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\ t ir 1 he laual nerv e w a mv oh ed in e\ er\ 
ca c ind the average lcn 0 th ol hte alter in 
\ lvcmcnt ol the lacial nerve was 16 months 
I lu. 1 ngt t w \ y ears and the shortest 6 
nonth 

Of the 40 cases of mixed tumor I have 
b tn ible to trace only 35 ca es In , cases 
( o 1 er cent) there w as a historv of recurrence 
cl the tumor which neccs itated a further 

< peration I11 one case three subsequent 

< petitions \ ere performed In ■> cases death 
tcurrel within 10 vears of the operation 

Irom malignant di ea e of the parotid In > 
ca es there has been no recurrence and the 
patitnts have remained in good health 
With regard to malignant di ea e of the 
pvrotid the treatment of radium or deep 
\ rav thcrapv docs not seem to lengthen life 
t an appreciable extent 

S mu of the earlv cases of malignant disease 
1 the parotid were treated before the intro 
diKtnn ol \ rav or radium while the later 
>ne were given cc mbined treatment 
Me I arland quite recently revievcd the 
ilttr I11 torv ol qo ca e of paroti 1 tumor He 
tm t Ik >1 the opinion that carcinoma 


very rarelv develop in a mixed tumor and 
states that when such a change occurs its 
proof is very difficult on histological ground 
Stoehr and Risab analyzed 71 cases of 
tumor of the parotid which have been seen in 
Profes or Hochenegg s clinic for a period of 22 
years Of 59 cases cf mixed parotid tumor 
radical removal was perlormed in 50 and of 
these jQ were traced It was found that 3 
had remained free from recurrence after one 
operation In the remaining 7 cases recur 
rence took place up to 9 years later 

Whatever the pathogenesi af mixed tu 
mors of the salivary glands may be it 1 quite 
certain that recurrence after operation is quite 
common and therefore these tumors should be 
con idered as potentially malignant 
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T HIS combined clinical and hboritorx However when K Linger in 19 4 (15 16) 
stud\ of the injection treatment f<»r introduced the u c of 1 5 per cent sodium chlor 

xarico e veins was undertaken for tin jdt is 1 ilcrosm-, substincc the attention of 

purpose of evaluating the method in our own m im men was attricted to the method We 
minds I he incidental appearance of some un h i\ e been usm* chemically pure sodium chlor 
usual complications has prompted us to sub jdt in a o per cent concentration for the past 
mit the results of our studv for publication \cir it the Michael Kcese Hospital with in 
The history and technique of the treatment tcrcsting results I he solutions ha\e been 
ha\e been described by Dunbar Torcsticr double autoch\ed in spite of the statements 

Hanschcll k Linscr P Linscr McPhcctcrs b\ I m er (16) and kottmaier that 15 per cent 

Meyer Sicard and others A\anct\ of solu sodium 1 blonde solution is sterile after 48 
tions has been employed the more important hours b\ \ irtue of its high concentration The 
of which are sodium chloride 15 to 2 3 per solution ha proved very effective in the thick 
cent dextrose or glucose 50 to 66 per cent erw died veins of men The existence of ulcer 
and quinine urethane consisting of quinine 4 ition or ci/cma 1 runs has been no contra indi 
grams urethane grams and distilled water cation to its use In fact the best results have 
30 cubic centimeters mercuric evanide 01 been obt uned in this tvpe of case In the thin 
grams per cubic centimeter metaphen (Schus walled vein of women with an abundant fat 
sler) calorose mercury bichloride 1500010 deposit in the subcutaneous tissues of the legs 
1 100 phenol 5 per cent sodium citrate C P on the other hind difficulties have been en 
in distilled water aa 8 grams alcohol 30 per countered Here the indolent and painful 
cent tincture of iodine and iodine in the form ^loujis commonlv described as complications 
of Pregl s solution ot the technique occurred in two cases one pa 

Each solution has acquired its exponents tient had two sloughs Two were due to the 
and its opponents Sicard and Torcsticr (7) extrivascular injection of a small amount of 
have used sodium salicylate to good advan the solution but the third occurred following 
tage but Jorgensen reports a case of salicylate an injection that was definitely into the vein 
intoxication following an injection of 5 cubic \\ hen the 1 ittcr slough was removed bleeding 
centimeters of 20 per cent sodium salicylate resulted ind recurred frequently 
To avoid such reactions Sicard adv ises a pre I he appearance of a slough due to an extra 
lmunary test dose of 1 cubic centimeter of the v ascul u injection can easily be predicted since 
0 per cent solution Delater noted from the the patient complains of sev ere burning at the 
use of salicylates reactions of a vagotonic char site of mjeetion and the area becomes white 
acter about once in every 200 cases These and insensitive to pain Hanschell has recentlv 
reactions consisted of cold sweats the slowing described 1 tvpe of slough occurring about 1 
01 the pulse nausea and vomiting The reac inch abov e the point of injection m spite of an 
tions from quinine were of a toxic nature con accurate injection into the vein He directs 
siting of itching and miliary eruptions Ana the needle upward and it is possible th U the 
pay lactic manifestations more common in slough appears at the point where the stream 
J'omen were also noted after quinine injec of the injected fluid impinges against the wall 
v'ons Delater controlled the mild reactions of the vein Such sloughs healed readily fol 
imn JCCtl0nS of e P lne Phrine Crampy p uns lowing the injection of hy potonic salt solution 
olent dough, limitation of dosage andtox W r e have recently been injecting hypotonic 
st ^. of compounds hav e constituted °b salt solution about the point of injection 

ject CS t0 Umversa l acceptance of the in when immediately following the intravenous 

J ion treatment for varicose v eins use of 20 per cent sodium chloride, a leak has 
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lk.t.n t petted Our previous method jf mak 
jjir 1 cruciate incision in the blanched area 
with 1 uew to allowing some of the solution 
to t tape was of \er\ little avail but this 
method apparently offers possibilities 

I11 our work patients hav e been admitted to 
the h ispital for 4 hours for a stud> of the 
hurt kidnevs and blood pressure preliminary 
t treatment I he fruits of this procedure are 
\i kneed in the following case (Fig 1) 

M I j, d 60 vt irs a b he a admitted to the 
M I 1 1 R II p talon these wee of Dr Green 
( J I n /a uarv 0 S complain ng ol \a tco e 
f both leg and an ulcer on the ight leg 
\ 1 it f th tght leg de\el ped in 1919 at 
h I tim the\ vc c op ated upon Shortly afte 
tl j t ar ce of the ight leg re appea ed 
1 v n of th 1 ft leg al o bee me enlarged Two 
h b f r Imi ion n ulcer appea ed o the 
r ght 1 g In tion du mg the d v about th ee 
t m It tight l 1 e Ham rrhoidectomy had 
b n l 1 1 ea pr 1 u h H to v as other 
t n g t 

It i» t n f the ight leg d cl ed p gment 
t f th h n n the medial s rf ce ith a small 
1 r l» tt ter n the da hened area There 
te of the nte n lsaphen u tern Th 
1 itl g 1 h I an o ties of the inte nal saphenous 
Hi he t as o cent meters to the left of 
th mi 1 t n I 1 n h thm as r gul r no m 
tt ni sound kghtk ceentuat d 
a 15 110 The lungs nd abdomen 


ere negative Exami ation of the urine sh \ ed 
re eti n acid specific gravity 1 34 albumi sugar 
acetone absent and microscop c e animation ega 
ti e White blood count was 7500 Tempe ature 
99 8 ectally resp rat ons 18 and pul e 80 

On January 7 1928 4 5 cubi centimeters of o 
per cent sodium chlor de was injected into the right 
and 4 s cub c centimeters into the left internal s phe 
nous eins One h ur after njection temperature 
per rectum as 99 2 degrees re pir lion 18 pul e 
6 and rregular Fi e hours after inject on temper 
ature pe rectum was o 4 degrees respirat 
pul 80 and regular T enty four hours afte injec 
tion t mperature p r rectum v as go degrees re pi 
ration 18 pul e 64 and regular 
On Janua y 9 928 5 cubic cent meters of 20 per 

cent sodium hlonde was injected into the right and 
5 cubic centimeters nto the left mte nal saj he 0 
veins One hour befo e injection temperatu e w s 
98 respiration o pul e 68 hlectroca d og m 
(Fig 1 A) di closes Sinus rhv thm Rate 6S PR 
mterv 1 o 18 seconds Invers on of Tj The auncu 
lar vesinlead two a d three sho some notch ng 
v hich ma\ be taken as an 1 die tion of si ght inter 
ference \ ith the spread of the conduct on unpalse 
through the auricle One hour afte njection tem 
peratu e was 98 4 r piratio 22 pulse 15 * “ 
irregular Numerous e tra syst les ere noted E« c 
trocardiog am (Fg 1 B) d cl es Auricular fl tier 
( tor) Ventricular ate 150 Vuncular rate 300 
T 1 in erted likew e ft although it 1 difiTcult 
to sav w th certa nty concerni g the latter because 
of the supenmposition f the aur cular wave 
Four nd one h ll hours alter jection tempera 
ture was 98 respi atio 4 pul e 140 Nume ous 
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extra s> stoles were noted The urine was negative 
January 10 1928 Fourteen hours after injection 
temperature was 98 2 respiration 18 pulse 96 
Numerou extra sv stoles occurred at regular inter 
vxU Sixteen hours after injection clectrocardio 
gram (Fig 1 C) discloses Sinus rhythm Rate 68 
I R interval o 16 second I he following differences 
between this curve and the one taken before the in 
jection of the salt solution are noted Increase m 
amplitude of R3 notching of auricular wave in lead 
two and increa c in amplitude in lead three Short 
cning of I R interval b\ 00 to o 04 second 

Twentv one hours after injection pulse was 72 
and regular On Januarv 18 19 8 the ulcer was 
healed 

I he explanation of this phenomenon is difli 
cult Howell says The helium salts in the 
blood and lymph take the chief part in the 
maintenance of osmotic pressure I he so 
dium 10ns ha\e in addition a specific influence 
on the state of the heart tissue Contractilit> 
and lrntabihtv disappear when they are ab 
sent when present alone in physiological con 
ccntration in the medium bathing the heart 
muscle they product relaxation of the muscle 
tissue Whereas Starling say s It has been 
suggested that the rhxthmic contractions of 
the heart muscle may be the result of constant 
chemical stimulus of the inorganic salts pres 
ent in the blood plasma sodium acting as a 
stimulus to contraction while calcium salts 
are necessary for the maintenance of relaxa 
tion The exact significance of these differ 
ent salts for the functions of cardiac and other 
forms of muscular tissue though thev have 
been the subject of many detailed mvcstiga 
tions must still be an open question Dr W 
S Priest of the electrocardiographic labora 
torv of the Michael Reese Hospital has offered 
the sugge tion that the change from normal 
rate to auricular flutter in this case might be 
the result of a change in the concentration of 
the electrolytes of the blood He adds that 
since the most marked change is concerned 
with the auricle and since slight abnormalities 
were noted in the auricular waxes of the con 
trol curve it seems possible that the effect ob 
tamed by the injection of the salt solution i\ as 
based on its action on an already damaged tis 
sue The fact that the effect w a not a specific 
reaction to sodium chloride was determined 2 
xxeeks later January 4 1928 when curves 
were taken on the patient before and after 10 


grams of sodium chloride diluted with two 
glasses of water were administered to the pa 
tient b\ mouth with the following results 

Before sodium chloride was given b> mouth Sinus 
rhythm Rate 71 PR interval o o seconds Inversion of 
T* P3 is notched Occasional ventricular ectopic beats 
a 1 ing from t vo foci one in the left an 1 one in the right 
ventricle Two hours after 10 grams of sodium chloride 
was given by mouth Sinus rhythm Rate 6s \sidefrom 
the difle ence in the ate and the absence of ectopic 1 cat 
the cur ei the same as the previous one 

To determine the effect on concentrated salt 
solutions on normal hearts dogs w ere injected 
intravenously with o per cent sodium chlo 
ride o per cent potassium chloride and 10 
per cent calcium chloride m ^ cubic centime 
ters ^ cubic centimeters and 2 cubic centime 
ters amounts respectively Llectrocardio 
grams were made before and after the injee 
tions with such negligible variations in the 
curves that we hesitate to attribute them to 
the introduction of the solutions since varia 
tions of such minor character are frequently 
found in dogs 

I he lesson to be learned from the case re 
ported is that patients of adv anccd \ cars with 
a slight tendency to cardiac irregularity may 
be adversely affected bv sodium chloride in 
jections 

Another patient who had v ancosities of all 
of the superficial veins of both legs but no 
evidence of involvement of the deep venous 
system complained of symptoms of inter 
mittent claudication following treatment of 
his v ancose v eins After w alking about 50 feet 
he would experience cramps in the muscles of 
his legs and was unable to proceed for a period 
of a few minutes These symptoms disap 
peared in the course of 6 months and he then 
experienced such difficulty only occasionally 
especially after he stood in one position for a 
long time \\ e feel that the rapid obliteration 
of the superficial v enous sy stem in this patient 
may hav e play ed some part in the appearance 
of his symptoms although these complaints 
w ere present to a minor degree before the in 
jection treatment but were perhaps not given 
sufficient credence in our zeal to attribute 
them to the most obv ious pathology the \ ari 
cose v ems 

Because of the reputed painlessness of the 
injections and the absence of sloughs following 
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cxtr i\ i i ular leakage glucose solutions are 
n w l)un n u ed by minv clinics To test the 
re I itiv t merit of glucose and sodium chloride 
hi 1 1 1 i crit of injections on dogs with 20 
per tnt dium chloride and 50 per cent glu 
mm mmcrcialh prepared ampules We 
realised that in such experiments the dilata 
tion and slow blood current of \ancositie 
wculd not be imitated On the other hand 
1 t^ard describes the greatest reaction from 
the sctcro ing injections as occurring in the 
intima \ccording to the work, of Berntsen 
the fu tofogv of varicose veins consists in most 
cases of an atrophy of the circular muscle of 
the media at first compensated by an hjper 
trophv of the elastic fibers but later follow ed 
b\ an atrophy of thtse fibers without notable 
tf ct on the intima We therefore felt that a 
lair comparison of the relative effects of the 
two solutions could be made especially if the 
effect of stasis was partially imitated by in 
jeetmg distalw ard and apply ing a pressure pad 
\ er the site of injection for 48 hours Accord 
in f\ 4 veins were injected with 4 cubic centi 
meters of 20 per cent sodium chlonde solutton 
and removed consecutively 337 and 14 
davs after the date of injection and 5 veins 
were injected with 50 per cent glucose solu 
tion cubic centimeters mtrav ascularly and 
cxtravascularly in the first case and 5 cubic 
centimeters intrav ascularly in the 4 remaining 
cases The second injection o{ sodium chlo 
ride was also made intrav ascularly and extra 
vasrularlv for comparative purposes When 
exc» ed this vein was found surrounded by a 
dark area ot tremor rhage whereas the extra 
vascularly injected glucose vein which was re 
moved , davs after injection was merely cm 
bedded in tibrous tissue with no gross evidence 
of slough The remaining glucose injected 
vein were removed 1 17 3 and 30 days 

respectively alter the date of injection Trans 
verse sections were taken from three points of 
each vun and stained with ha.matoxylin and 
eo in and Weigert elastic tissue and van 
Gicson stains 

Qnlv one of the veins injected with glucose 
was thrombosed A section of that vein is 
shown in figure 4 It was removed 17 days 
after injection and has a well organized and 
canalizing thrombu hrmly attached to the 


wall of the v ein The intima is cntireH abstnt 
and the thrombus is attached to the inner 
layer of elastic fibers A comparison of this 
photomicrograph with that of a section of vein 
removed 14 davs after injection with sodium 
chloride solution (I ig 3) discloses a somewhat 
better preservation of the elastic fibers m the 
former especially those adjacent to the throm 
bus A comparison of both of these sections 
w ith that from a normal v ein (fii, 2) from the 
same dog as that from which the section of 
T igure 3 w as remov ed demonstrates the effect 
on the elastic tissue of the media of the scleros 
ing injections in the e cases The fibers lack 
the length and featherv distribution seen in 
the normal (I ig ) Both of the injected veins 
hav e an increase of fibrous tissue m the media 
In the adventitia there is practically no change 
Trom these sections one gams the impression 
that in addition to the Ultima the elastic tis 
ue of the media also suffers as a result of the 
sclerosing injections This finding was not 
present in all of the veins presenting chaises 
but the possibility of its occurrence is well 
demonstrited by the photomicrographs sub 
nutted 

The sections of the veins injected with sodi 
urn chloride demonstrate a regular profession 
of the process of thrombosis from a h> altmzed 
dot with prominent lines of Zahn in the spcci 
men removed 3 days after injection to be 0 in 
mng fibrosis in the specimen removed 7 davs 
after injection and to well advanced organi 
zation and canalization in the specimen re 
moved 14 day after injection The intima in 
the earlier sections is almost completed ab 
sent the subendothelial tissues have a fairlv 
heavy deposit of polymorphonuclear leuco 
cy tes the media contains a v ariablc amount of 
elastic tissue and its muscle lay ers are cloudy 
The adv entitia has a marked accumulation of 
red blood cells and leucocytes There is evi 
dently an endophlebttis and periphlebitis with 
a less marked involvement of the muscular 
lav er I he periphlebitis mav be due either to 
the extension of the process through the entire 
wall of the \ ein or to the presence of the solu 
tion in the v asa v asorum The elastic tissue of 
the adventitia in this case is practically un 
changed The same mav be said for the elastic 
tissue of the adv entitia of all of the other v an 
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IiR Portion of cro c tion of normal vein f lo 
shouin elastic ti ue of media I lasti ti 11c anl \jn 
Gie on stain Xr j 



h n in 1 ifjur 4 la\ after injection witl o per cent 
lium lilond flat t sue and \ an Gieson stain Xr o 


injected The elastic tissue of the media in 
these sections ho\\c\er is markedly frag 
mented 

In the sections taken from the \ ein remo\ ed 
7 days after injection with sodium chloride 
the intima is almost entirely absent with a 
well formed thrombus filling almost the entire 
' ein The media appears somew hat disrupted 
with groups of red blood cells and leucocv tes 
between the connective tissue and muscle 
celh especially beneath the area of attach 
ment of the thrombus The elastic fibers are 
present in good amount and fairly well pre 
sened except where the dumps of red blood 
cells and leucocytes are found The adyenti 
tia contains a liberal sprinkling of small round 
cells and an occasional polymorphonuclear 
leucocy te 

In the sections taken from the y ein remoy ed 
14 days after injection with sodium chloride 
in^ ^ i 3, or S' l nized thrombus undergo 
8 canalization is seen Serial sections dis 
K?M a v°?^ ete ^ organized thrombus which 
ac hed throughout its entire circumference 
uo but free in the y ein at other 

s in tuna is present in the section 

ow ,n g the complete attachment of the throm 

ut 11 IS presen ed in the sections in 


which the thrombus lies free in the lumen of 
the \tin The media contains many h'emor 
rhagic areas It is \ery fibrotic and contains 
some small round cells The elastic tissue of 
the media is diminished in quantity and the 
libers are fine and fragmented especially where 
the groups of red blood cells are present Areas 
of red blood cell accumulation are also present 
in the adventitia along with an occasional 
small round cell and poly morphonuclear leuco 
cyte The hrmorrhage in the adyentitia of 
the last case appears to be the result of trauma 
incident to the removal of the vein 
A microscopic study of the veins in which 
extrav ascular injections were made confirm 
the gross hndings lhe sodium chloride vein 
presents a diffuse hemorrhagic reaction with 
absence of the intima a well formed clot m 
the lumen infiltration of all of the lav ers with 
red blood cells and leucocv tes in abundance 
and marked fragmentation of the elastic fibers 
of the media 1 he glucose v ein has a small ac 
cumulation of red blood cells and leucocy tes in 
the lumen an almost normal appearing inti 
ma asli e htly cloudy media with elastic tissue 
libers well distributed throughout and an ad 
ventitn containing accumulations of leuco 
cy tes and small round cells loosely distributed 
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ib uthim rrha„n area I here i inn of 
rinuliti nti ue ibaut th htter \ein in con 
tri t t the acute henurrhagic mflammatorx 
( r t ib >ut tht form r 

I hi i tindin„ art in agreement with tho c 
>1 1 u Ik min who saw bitter results from thi 
injt ti n of o per cent sodium chloride thin 
tr m the injecti n of h\pirtomc gluco e olu 
ti >n I) mthx aite too i\ stint his experience 
with klu o e hi been on the whole <li ip 
| inttng but occa ion illy astounding good 
rc ult hue been obtained Sir Sidney \lex 
indcr object to the mi sue da es of glucose 
ii a an t j produce ciTcctne thrombo is 
Day id 1 eyi has telt that the loo ene s of the 
cl t >btamc 1 in hi tudie after injecting 60 
per ml gluose \xa contributory to the cm 
b lu rc ultin„ in one ol his ea e Gold nuth 
in re i n i to I ew t it s th it he preiers glu 
to i dution mce it i pnnlt s non toxic 
<1 t n at | roduce local nctro i and can be 
tcnli/c 1 in bailjn lor hall an hour without 
the production ot t >\u ub tince 1 orest nr 
I i il tin rc pon e to I cn ay that at prt 
cut it l an open que tion whether there i any 
clilTc rente betyyetn the thrombu produced by 
„lueo t ind that produced by the other solu 
ti n lit l further credited with say ink the 


only fatal ca e reported in the literature fol 
low ed the use of O luco e I he last statement 
is probably incorrectly attributed to Fort 
tier since in his last article (?) he mention 
the two case cited in the literature in which 
death occurred from embolism namely that 
of 01 on who used caloro e and salt solution 
and that of I omholt yyho used a concentrated 
solution of sodium chloride Musen ha I two 
cases of small mf irets of the lung occur in hi 
practice m connection with the treatment \t 
that time he yyas usin„ concentrated sodium 
chloride but attributed the accidents to the 
use of 5 cubic centimeters of the olution He 
refers to 3 cubic centimeters as an infarct 
guing do is He has since changed hi solu 
tion to sodium sahey late 2j per cent and sodi 
urn chloride io per cent equal parts and he 
limits the amount injected to xo cubic centi 
meters He adds It is noteworthy that the e 
case of phlebitis and with infarction all had a 
aery marked dilatation of the mam trunk of 
the femur 

Our results confirm the statement that un 
der ordinary circumstances gluco e doe not 
produce necrosis but is less reliable as a sclero 
mg a n cnt than concentrated sodium chkruk 
The thrombus obtained from glucose injection 
certainly was firmly attached to the entire cir 
cumference of the yein as may be ob erxtd 
from Figure 4 It will probably pro\e to be a 
yen \aluable sclero ing agent in the thin yein 
of worn n with rather adipo e Ie„ where 
from our present experience we feel that sodi 
um chloride injections are accompanied by the 
hazard of periphlebitis and slou^hin,. It may 
also proie of ad\ a ntage in casts ol adxanced 
years where cardiac irregularity and arteno 
sclero is is a factor 

Musen has recently added a fexv intcre tin,, 
contributions to the technique of the treat 
ment In cases in w hich the main trunk of the 
femur is injected he com pres the trunk at 
intervals by a pclottc held in place by a circu 
lar band of adhc ix e tape tightened dow n 1 a 1 
centimettr below thi. skin ley el \ a rule the 
phlebiti and thrombasi do not extend abaxe 
the adhe ixe tape Howexer once in a rcat 
while it extend abox e the bandage the strip 
of which leaxc deep impres ion m the throm 
bu and thus anchor it In delicate tclan 0 iec 
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tases which the patients wanted removed I >1 
cosmetic reasons he slit open the xuuili in 
two cases with a cataract knife and umrul 
the wound with a compress moistened with 
the injection fluid He prefers to insert tin 
cannula in the \etn with the patient st indin 
with his weight on the limb whose \eins irt t* 
be injected He has found that the phtin„ ol 
the bod> weight on that leg increased the \ 
nous pressure in its v ancose 1 eins on an i\ 1 r 
age of from 6 to 10 centimeters of w ater I he 
veins then stand out more clearlv ami it e 
more casilv entered after which the pitient 1 
allowed to lie down and the injection is m i<k 
We lnv e utilized the latter principle In ln\ nu, 
our patients sit astride a dressing room t iblc 
with the leg to be injected on a stool ind th 
patient bearing hca\ ilv on that leg I he ip 
plication of hot towels to the limb lor 1 lew 
minutes will often make the veins bti me 
more prominent After the needle is m eru I 
into the a cm the patient ma> be ehuved ( » 
the horizontal position and the leg either e!e 
\ ated or kept on the lc\ el with the rest ol the 
bod\ without disturbing the position the 
needle Like Dunbar and others w c ha\ e pre 
ferred to direct the point of the needle down 
ward and start the scries of injections as low 
down as possible Compression is made o\er 
the site of injection b) a pledget of gauze lor 
about ^ or 4 hours We have felt that this 
procedure prolongs the contact of the solution 
with the intima of the \cin and insure a bet 
ter reaction and to a greater degree limits 
the upward extent of the thrombus Sicard 
has demonstrated b\ hpiodol injections into 
veins the passage of hpiodol into the deep 
\eins on slight muscular movement If there 
has been no deep thrombophlebitis and the 
injection fluid enters the normal \ eins Mciscn 
believes that it is washed awav by the circu 
latmg blood Such is probabl) the case since 
practicall) no reference is made in the litera 
turc to deep thrombophlebitis as a comphea 
tion of the treatment One of our patients did 
complain of pain deep in the posterior portion 
of the thigh for a week following an injection 
into a vein on the anterior surface of the thigh 
However there was no a.dema and local find 
in to s were so questionable that the diagnosis of 
deep thrombosis was doubtful 


SUMM VI \ 

In experimental studies conducted on dogs 
with o per cent sodium chloride and 50 per 
unt glucose as sclerosing solutions for the ob 
hteration of veins wc found the sodium chlo 
rule solution to be more effective than glucose 
but more irritating when injected extravascu 
larlv I here was apparentl) no difference in 
the structure of the thrombi or their adherence 
to the nail of the vein although onJ> one 
thrombus was obtained following glucose in 
jet tion w htreas thrombi dev eloped uniformlv 
following sodium chloride injection When the 
irritative process extended through the entire 
thiikmxs of the wall of the xein the elastic 
tissue of the media was especiall) liable to 
de truction The effect on the elastic tissue 
w is more marked in the veins injected with 
odium chloride than in those injected with 
„1ulosc 

The clinical technique and complications 
are discussed A case of auricular flutter de 
v eloping after the injection of 10 cubic centi 
meters of 20 per cent sodium chloride is 
reported 

\fter a comparison of the results obtained 
bv operation with those obtained bv the injee 
tion of odium chloride solution in the treat 
ment of v aricose v eins in men we feel that the 
injection treatment offers man) advantages 
over operative treatment and vields as good 
if not better results than those obtained b) 
operation Our results from the use of sodium 
chloride m women have not been as satisfac 
torv as those in men 
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WITHIN THE SPINAL CORD 
II Experiments Dilvtation of the Bili\ry Ducts 1 
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S OME jears ago one of us (2) became 
interested in an attempt to determine 
the pathway for \isceral afferent 1m 
pulses w ithin the spinal cord In those expen 
ments vasomotor respirator} and other e\i 
dences of pain were produced by faridic 
stimulation of the thoracic sympathetic trunk 
in cats Various horizontal lesions were pro 
duced in the spinal cord in an effort to oblit 
erate these responses It was found that a 
transverse section of the cord was the onl> 
experimental lesion which would be followed 
b> a cessation of the responses to stimulation 
It was concluded that painful impulses from 
the viscera transmitted b> the thoricic 
sjmpathetic trunk are conducted upward b> 
rela>s of short spinal paths with sjnapses in 
the gray matter of the spinal cord These 
results were different from those of Ranson 
von Hess and Billingsle} (8 9) who traced 
the pathway for somatic afferent impulses 
which were accompanied b> similar vaso 
motor and respirator} effects The} stated 
that these impulses enter the spinal cord 
through the lateral division of the dorsal 
roots which consists of unmyelinated fibers 
and ascend in the tract of Lissauer near the 
apex of the posterior horn 

In addition to its academic importance the 
knowledge of the location of the visceral affer 
ent pathwa}S within the spinal cord and of 
the manner in which they reach the spinal 
cord is of clinical interest Stooke} has pre 
sented clinical evidence which supports the 
view that this pathwa} is situated in a juxta 
gnseal position He pointed out that in 
extradural spinal cord tumors bladder and 
rectal disturbances are not present until com 
pression of the cord is extreme Schrager and 
Ivy have shown that dilatation of the c}stic 
duct m the dog is accompanied b} a marked 
inhibition of respiration vomiting struggling 
and other ev idences of pain These responses 
could be abolished completel} b} section of 

F mth Dp tm tIEpem t 1 S 


the right splanchnic nerv e Spiegel and Berms 
found that the reactions which occurred after 
stimulation of the right splanchnic nerve were 
abolished onl} after destruction of the antero 
lateral columns of white matter in the spinal 
cord This would indicate a similar intra 
spinal course for visceral afferent impulses and 
those of pain and temperature sensation 
However the illustrations of their expert 
menial lesions show an extensive destruction 
of the gra} matter Eappis and Neumann 
have stated that the viscera receive their 
sensory innervation in a segmental manner 
from the right and left splanchnic nerves 
Laewen relieved patients with visceral pain 
by the injection of per cent novocain solu 
tion into the lateral v ertebral foramina He 
obtained successful results which were of 
course brief but von Gasa and Ltnche used 
the same procedure as a prelimmar} thcra 
peutic step After they determined the level 
at which the pain could be relieved they sec 
tioned the rami commumcantes and simul 
taneously removed the posterior root ganglia 
Since then Scnmger and Archibald have re 
ported successful results after a similar pro 
cedure 

For many vears surgeons have attempted 
rather empirically to relieve the pain of the 
gastric crises of tabes b} posterior root sec 
turns and by anterolateral sections of the 
spinal cord first suggested bv Spiller and 
carried out b} Martin These operations hav e 
been followed b} indifferent results One of 
us recently has had a clinical experience in 
point The posterior and anterior roots from 
the fourth dorsal to the twelfth dorsal were 
sectioned bilaterall} in a patient with severe 
visceral crises This procedure was carried 
out in two operations and inadvertenti} the 
eighth pair of spinal roots were left intact 
Although the area of superficial cutaneous 
sensibilitv represented b> this root was ex 
tremel} small the patient continued to have 
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thi cri cs unabated It would appear that 
onh a very small pathway to the spinal cord 
was uflicicnt to earn the impulse from this 
patient s Msceral crises 

In the present experimental work wc have 
conternecl ourselves with a study of the spinal 
cord pathway for m ceral pain initiated b\ 
the forceful dilatation of the cystic duct and 
bilnr\ pas ages 

EXPERIMENTS 

\llof our experimental work was done upon 
dogs Wc u cd 75 animal upon atl of which 
an autopsy was performed Lach step in the 
problem was repeated several time because 
different do„s did not alway s react to the same 
timuli in the same wav and allowance must 

eL.® 
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be made for this fact Our experiments may 
be said to fall into two groups (a) tho c in 
which attention was directed to the right 
splanchnic nerve and (b) those in which 
attention was centered upon the spinal cord 
The former group of experiments consisted 
cssentiallv of a repetition and venlication of 
some of the evidence already shoy n bv 
Schrager ind Iw Our procedure in thi 
group of experirmnts was as follows I he 
animal was prepan d and ana thetized in the 
usual manner under strict aseptic technique 
th abdomen was opened through a right rcc 
tus incision and a small glass cannula was 
inserted into the cy tic duct through the gall 
bladder and ligated in place with linen Iht 
common bile duct was then li ated ju t prov 
imal to its duodenal junction and the abd >men 
was clo ed The animal wa allowed to rc 
cover from the anesthetic and 4 hours later 
was prepared for a kvmograpiuc tracing 
Sterile water at 39 degrees (. was injected 
into the cannula tube and the reaction vs vs 
noted 1 hi always cau ed the dog to struggle 
and show other signs of cli comfort there wa 
al o marked inhibition of respiration it the 
beginning of the injection and frequently 
the animal became ahvated (nau eated) and 
vomited especially if the pres ure everted 
vas above i^o millimeter of mercun 
Uter the demonstration of the reactn n dt 
cnbed the animal was again anas tht tized 
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Fig 3 Fi 4 

Tig 3 Tracing of an animal nth a lateral hemi ection 
of pinal cord Dog 59 Compare \ ith cction so $ho\n 
in ngurc 2 

1 lg 4 Tracing of an animal vith a posterio se tion of 
the spinal cord Dog 62 Note the ab ence of inhibition 


n s 

of re piration Compare with section 62 shown in I lg 
ur 

Hg 3 fracing of an animal with a j o teno hemi ec 
tion sho ing the ab cncc of inhibition of rc p rations 
Do* 41 Compare ith section 41 Iigurc 


and the right splanchnic ncr\e was exposed 
through a right lumbar incision A segment 
approximated 1 centimeter long was re 
mo\cd from the ncr\e The wound was 
sutured and the animal was allowed to rc 
cover for a period of 4 hours Then the 
hymographic tracing was repeated the same 
procedure as before being followed and the 
results noted In no instance was there anv 
evidence of pain or distress upon dilatation of 
the ducts There w as a partial diminution of 
respirator} inhibition but salivation and 
\omiting were observed as frequentl} as be 
fore the nerxe was severed These findings 
agree with the results obtained by Schrager 
and Iv} who showed that cutting the right 
splanchnic nerxe abolishes all pain dependent 
upon dilatation of the cystic and biharx pas 
sages 

B Experiments Centered upon 
the Spinal Cord 

Inasmuch as wc intended to interrupt if 
possible the spinal cord pathway of fibers 
from the right splanchnic nerxe it was ad 
mittedl} necessary to produce the cord lesion 
abox e the know n exit of its fibers The nerx e 
arises from the sixth seventh eighth ninth 


and sometimes the fifth and tenth thoracic 
segments We therefore arbitrarily chose the 
second or third thoracic segment as the lex el 
at which all lesions would be made Each 
animal was prepared and anesthetized in the 
usual manner and the strictest aseptic pre 



Fig 6 (left) Tracing of m animal \ ith an anterior ec 
Uon of the spinal cord ho mg inhibition of re pirations 
Dog 60 Compare \ th section 60 Figure 2 
Fig 7 Tracing of a dog lt h bifate al anterolateral 
section of the spi l cord shown - inhibition of re nira 
lions Dot, 6b Compare i ith section 68 I igure 2 
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F J> * V (1 ft) T a g of Dog 4S h g h b t 
I f t pon d I t t on f the v ( d t B s m 
1 ft t mplet t a s e c t n 01 th pi l 
>dh abn fhlt feptn 

cautions were taken The spines of the upper 
three or four thoracic vertebre were exposed 
and enough of the lamina? removed to expose 
the cord for a distance ot t centimeters The 
dura was incised and the desired lesion made 
in the cord a Trazier chordotomy knife or a 
line cataract blade being u cd The mu clc 
md fa cia were sutured with plain catgut 
1 he skin was closed with dermal sutures and 
the animal was allowed to recover 

At least tv g weeks were allowed to elap e 
before the second operation in order to allow 
for degeneration of the cut libers m the cord 
Bv that time sufficient degeneration had 
tal en place in columns affected by the lesion 
to show as such with the Marchi stun and 
most of our cor Is w ere stained b\ this method 
fhc mittiil was then prepared for the second 
operation With aseptic technique the ab 
domen was opened and a small cannula placed 
m the evstic duct threugh the gall bladder 
and ligited in place with linen The common 
bile duct was then ligated just proximal to its 
duodenal junction and the abdomen was 
closed \\ hen the animal had recov ered from 
the anesthetic or later <4 to 24 hours) he 
was prepared for a L\ mographic tracing 
Sterile w iter at degrees C was then m 
jected into the cannula tube and the reaction 
noted If the dog struggled cned out or 
howed an\ di tre s whatever other than 
slight re piratorv inhibition it was a sumed 
he was in pain 


After the reaction had been recorded on the 
tracing the animal w is prepared for autopsv 
and the spinal cord removed Small segments 
at the lev el of the lesion as well as above an l 
below w ere remov ed for Marchi stainm" 

This procedure step by step was repeated 
man) times and various lesions wtre made 
in the spinal cord such as right and left hemi 
sections posterior and anterior sections pos 
tenor hemisection and bilateral anterolateral 
sections The cj stic ducts of normal dogs were 
cannulated the ducts dilated and the reaction 
noted and the sunc procedure was repeated 
upon the animals after a complete transver c 
section of the cord In other animals the 
ame procedure was carried out but instead 
of cutting the cord the dorsal roots of all tht 
thoracic nerv es w ere sea ered intradurall) and 
the reaction noted upon dilatation of the 
evstic and biliar) ducts 

Our observations may be bncflv summa 
nzed as follows Dilatation of the cystic and 
biliary ducts in dog causes pain inhibition 
of respiration and frequently nausea and 
vomiting Dilatation of the e ducts after the 
cutting of the right splanchnic nerve abolishes 
the evidences of pain and diminishes the res 
piratorv inhibition It does not appreciably 
affect the frequency of nausea and vomitin^ 
Lateral homisections of the spinal cord at the 
level of the second or third thoracic segment 
have no effect upon the responses which 
accompany bile duct dilatation nor do poste 
nor sections at the same level which destroy 
practically all of the cuneate and gracilis col 
umns with out exten$i\ e damage to the central 
gray matter Posterior hemisections which 
destroy not only the po tenor horns but al o 
a portion of the central gray matter abolish 
the e re ponses Anterior sections which m 
volve only the white matter or anterolateral 
sections limited to the \ hite matter have no 
effect upon the re ponses Complete trans 
verse section of the cord at the level of the 
third thoracic segment abolishes all re ponses 
as does intradural rhizotomy of all of the 
thoracic posterior roots 

DISCLsSION 

This evidence is corroborative of Davi 
experiments in which an artificial stimulation 
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was used to simulate \isceral afferent im 
pulses We feel that these experiments are 
as close an analog} as is possible to the mech 
amsm of pain from the biliarx tract in a 
patient Secondanlx x\e arc able to offer 
corroboration of the experiments of Schngcr 
and Ivj who traced the pathwax through the 
right splanchnic nerxe to the spinal cord 

Howexcr we beliexc that the most prac 
tical suggestion which ma> result from this 
work concerns the operatix e procedures which 
max be aimed at the spinal cord for the relief 
of xisceral pain Trom our work it would 
appear illogical to perform anterolateral sec 
tions of the spinal cord for the relief of gastric 
crises unless the sections include a consider 
able destruction of the gra> matter I his is 
quite in keeping with the indifferent results 
obtained after this operation for the relief of 
gastric crises and gixes an explanation for 
those cases in which relief was obtained bx a 
section which was deeper than usual 

It would appear that posterior root sections 
should produce relief in patients with xisceral 
pain From our clinical experience as well as 
from our experimental tx idence it seems ob 
x ious that a much larger number of roots than 
is common must be sectioned The short 
course of these fibers within the cord and their 
innumerable s) napses and relaj s make it diffi 
cult to remoxe all of the pathway for the 
xisceral afferent impulses without a rather 
t xtensix e rhizotomv 

It must be remembered that these expen 
ments in no x\a> question the pathway for 
the transmission of pain of somatic origin 
within the spinal cord Tor such conditions 
anterolateral cliordotom} is an operation 
which will }ield definite relief 

conclusions 

1 Afferent impulses which result from the 
forceful dilatation of the cjstic and biharj 
ducts traxcl toward the spinal cord in the 
right splanchnic nerx e 

Section of a sufficient number of tho 
racic posterior spinal roots will abolish all of 
the responses obtained b\ forceful dilatation 
of the bihar} ducts 

3 The onl> lesions of the spinal cord other 
than complete transxerse section which abol 



Tig 9 Tracing of Dog 74 showing absence of inhibition 
of respirations after a bilateral posterior root section in the 
thoracic segments of the spinal coni 


ish these responses are those which mxolxe a 
considerable portion of the central grax matter 
of the spinal cord 

4 Visceral afferent impulses are trans 
mitted upward within the spinal cord bx 
shoit fibers with man> re\a>s and sx napses 
which haxc a juxtragnscal position 
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SI \B WOUNDS 01 
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S I \B wound ot the spinal cord arc of 
sufficient rarit\ to merit recording 
Only se cninstancesfmebccnobserved 
at the Lo:> \ngeles General I o pital since 
March is iq tn a senes of o\ er one hundred 
and seven thousand ca es Themtere tofoneof 
u l( W R ) was first drawn to the subject in 
the summer ol iqi^> when a policeman suffer 
in K from a recent stab wound of the cord was 
admitted to a large Chicago Hospital i he in 
lurv had been su tamed but a fen minute* 
before admi sion and was occasioned b\ his 
being stabbed in the back with an ice pick 
The external wound was mtrch a small punc 
ture which would almost e tape casual obser 
\ation However he how ed evidence of com 
plete interruption of the spinal cord at the 
level of the injurv which was m the upper 
thoracic region In a few week the picture 
changed from one ol complete cord lesion to 
that of a typical Brown Sequard tv pc and 
then remained stationary During his sta\ in 
the hospital many discussions were held as to 
the advi ability of exploring the cord This 
wa finally deemed inexpedient In attempt 
to tcurc the o lgmal record ha been unsuc 
ce lul and the case can only he referred to in 
pa mg 

The rarity of the condition was recognized 
it the time md since then ha been more im 
I re ed up< n u It is difficult to produce 
manually btcau A th exceptional bom pro 
tection which nature has placed about the 
cc rd V cre back injune accompanied by 
pin d cord injury arc common and constantly 
uwrc i mg in number \utomobde accidents 
mjuric incurred in the building trades and 
n m\ hot wound account for the great mator 
it\ Iht t will ni t be con idered however as 
the mecham m of their production is c en 
ti illy different from that of a true tab w aund 
of the spinal cord 

One is unprt ed b% the fact that the large 
majority of stab wound ca es have been re 
ported by I rench and C erman ob ervers and 
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that very few arc reported by I n Ii h < r 
\mcncan writers I he latter half of the igth 
century reveals thegreatestnumberof reportc » 
ca es One is again reminded that in con 
junction with animal experimentation much 
knowledge of the conduction pithwavs of the 
spinal cord has been gamed in the past frem a 
correlation of the physicil findings with post 
mortem studies of the spinal cord in y ictims of 
stabbing fray s One reads again ot the contro 
vers) which was waged a generation or more 
a^o on the question of regeneration of the 
pinal cord marrow 

In the great majority of st ibbing ca es the 
injuty to the pinal cord is purely accielenlal 
One could almost never deliberately pierce a 
spinal cord with a sharp instrument I he im 
jority of ca es are the results of fights or 
brawl in which the blow is dealt haphazard 
being usually aimed at the throat neck or 
chest \ harp pointed instrument is the rule 
most commrnK a knife Other implements 
however have been recorded such as a dag 
ger stiletto sworf aber sickle tile awl 
razor shoemaker s knife gimlet hatpin let 
pick bayonet etc The blow is usually struck 
with 3 full swing of the hand and arm It i 
accompanied bv little if anv pain Several 0/ 
the patients who have been under ob ervation 
have be n que tioned with this point in view 
and all hav e remarked that it duln t hurt 
lhe y knew they had been knocked down and 
immediately found that they could not get up 
again ami walk Sometimes one le w i pur 
ah zed and numb but more often both were 
involved depending upon the extent of cord 
damage Lvc report a case m iS^i in which 
a Drummer of the National Guard of I an 
threw hi sword at a comrade st ibbin him in 
the back of the neck -thu causing immediate 
parafvsi of the n^ht arm and Ie„ with pre er 
\ation of function of the left Doubtle other 
hav e suffered simil ir lesions as a re ult of hem 
struck bv omthand thrown weapon Ihedtv 
of the broad sword and linct could doubtle 
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ha\e furnished nnm examples of penetrating 
wounds of the spin il cord were records avail 
able Gnbbon reports a case oi attempted 
suicide in a man who inflicted a puncture 
wound in the nape of his own neck It is 
stated that the membranes of the cord were 
ruptured resulting in a cercbrospin d fluid 
leak and the patient succumbed on the 
eighteenth da\ from meningitis The right 
hand presumably the one with which he 
struck went numb immediately after the 
blow That a cerebrospinal fluid leak ma\ not 
follow immediately is show n by \ orster s 
case in which it appeared on the eighth day 
and closed on the sixteenth day following 
injury 

The majority of wounds are in the cervical 
or upper thoracic regions This is p irtly due 
to the fact that these regions come within the 
natural sweep of the arm and partly bee iusc 
the blow is aimed at the neck or chest \\ agner 
ind Stolper in their admirable collection of 81 
rases from the literature found >0 to be cer\ 1 
cal and 4 upper thoracic and Petrc n s table 
of cases which includes some of theformer 
found 43 cervical and 50 thoracic Of the 
thoracic cases only 11 were struck below the 
sixth dorsil vertebra I he blow may fall at 
the base of the skull and penetrate the spinal 
canal between the occiput and the atlas 
Staub and Weiss report such cases the cerv ical 
cord being severed or hemiseeted and the 
result being fatal Kuehl s case did not die 
and Hofmanns was followed by immediate 
paralysis which later cleared up He concluded 
that in all probability the parity sis was due to 
hxmorrhage into the c inal and that the cord 
was not cut Courtin reports a fatal case in 
which the stab wound went through the arch 
of the atlas and another instance of penetra 
lion of the canal in which in a negro encoun 
ter a deep gash wound was inflicted b\ means 
of a razor The point of the knife may not 
infrequently become broken off and left in 
the canal or wedged into the surrounding 
bony structures Cuvillier Vogt W Mueller 
Charcot Owen and I ve mention such cases 
Rodrigues reports an instance m which the 
broken fragment pierced the canal and re 
maincd there for 28 years Death finally oc 
curred from nephritis Autopsy showed a 



rusty tile disintegrated and almost dividing 
the lumen of the canal into two openings 
That the spinal cord is unusually well pro 
teeted goes without saying indeed it is difli 
cult to behev e that a stabbin*, fray could re 
suit in having the weapon penetrate the canal 
r razicr has remarked that the blow is most 
often downward which would facilitate enter 
ing between the spines or the spaces between 
the lamina. It would seem to us that the blow 
is more often directlv horizontal or a little 
upward in direction It may be glancin to and 
injure the cord on the side opposite the punc 
ture wound in the skin In certain instances 
the weapon may penetrate the mtrnspinous 
spaces cleanly pierce the ligamentum sub 
flavum and enter the canal without inflicting 
anv bom damage More often some of the 
bom structures are struck and not mfre 
quently the direction of the spines and lanu 
nx may act as a guide directing the course of 
the blade In two of our cases the spinous 
processes hav e been fractured and in a third 
indriven fragments were found in the canal 
Such indriven fragments may cause enough 
pressure to give symptoms of a cord lesion 
Any type of injury may occur to th< cord 
itself Not infrequently it is completely sev 
ered although this is far from the rule More 
often it is partially cut or hemisected giving 
rise to the Brow n Sequard picture so often de 
scribed 1 here may be penetration of the dura 
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without damage to the cord itself as probably 
occurred in Cuvilher ca e a soldier who 
was stabbed at the twelfth dorsal vertebra 
and thereafter walked some 80 miles The 
point of the knife was broken off in the canal 
\gain the cord ma\ be irreparably damaged 
even when the dura is not penetrated Intra 
medullarv hemorrhage probably occurs in the 
majoritv of case in which the cord has been 
penetrated It is associated with cedema 
Hemorrhage into the canal is usually present 
and mav be large enough to cause pressure 
svmptoms lea\m„ alter its absorption adhe 
sions and thickenin'* of the surrounding enve 
lopes Degenerative changes in the cord 
always follow penetrating wounds the type 
direction and degree of degeneration depend 
ing upon the tracts injured It is not necessary 


to di cuss the possibilitv of regenerate! e cord 
changes a subject which was warmlv di 
cu ed in ca es of cord injurv a generation a o 
Would that regeneration might occur 1 (Tdema 
alwavs takes place to ome extent and mav 
account for the fact that the initial svmptom 
following a stab wound of the cord are more 
extensive immediately following the injury 
than later on Acute swelling prohibits the 
function of intact fiber tracts which may rc 
cover as adema sub ides It was perhap thi 
fact that gav e fuel to the heated di cussion of 
the degree of recoverabihtv of an injured cord 
Mter a period of time gliosis and fibrous 
changes set in and decided thickening of the 
surrounding membranes follows In out sec 
ond case such changes were found 5 months 
after the injury Cerebrospinal fluid leaks 
have been mentioned and are to be feared 
That thev are not more common is due to the 
fact that the inflicting instrument is narrow 
and the muscles contract after the weapon is 
withdrawn thus effectually closing the tract 
Infection however may follow such a leak or 
even in its absence mav give rise to men 
ingitis 

Svmptoms of paralysis occur immediately 
after the injury if the cord is penetrated I hey 
mav be delay ed in cases of simple hemorrhage 
into the canal Little or no pain is experienced 
in the majority of cases an argument against 
the so called sensibility of the dura In none 
of the cases we have ob erved has pain been 
experienced Root pains however may be 
seen and cases have been mentioned a so 
ciated with sharp pain encircling the chest 
abdomen or radiating to an extremity Tear 
mg pains in the legs have been mentioned 
There may be local tenderness of the soft tis 
sue at the site of injury and crepitus of a 
broken spine on occasion mav be felt The 
sy mptoms of sensory and motor paralv sis v arv 
according to the level and extent of the cord 
damage The majoritv of cases resolve thtm 
selves into the mixed or Brown Scquard type 
W e hav e seen a flaccid paraly sis of the extrem 
itv change to a spastic condition in a short 
time and later clear up Bladder symptoms 
are common often retention at first later 
passing over to an incontinent or automatic 
tvpe of bladder control It is our impression 
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Tir 3 Case 2 Diagrammatic chart of f rulings 3 months 
after operation 


that the majority of cases become ambulatorv 
with more or less residual symptoms depend 
ing on the seventy of the cord injuT> 

There is a relatively low initial mortality 
Probably meningitis is the principal cause of 
death although general marasmus decubitus 
and gemto urinary infections are factors to be 
considered in all cases Thorburn reported 40 
cases with 15 deaths 9 of which were due to 
meningitis The mortality is greater in the 
cases of high cord lesions and decreases as one 
goes down the canal Roesler reported 46 
casts with a cervical mortality of 40 per cent 
and a thoracic mortality of 31 per cent Mor 
tality in stab wounds between the first and 
second cervical w as 71 per cent at the fourth 
53 per cent and at the fifth sixth and se\ enth 
levels 23 percent Frazier has combined the 
mortality of the senes of Wagner and Stolper 
and of Enderltn comprising 148 cases with 
the following results — 

c 

W agner and Stolper S 


I nde len 

67 

Total 

148 


r 

C mplete recove > 

14 

I ermanent impr wement 


Death 

2 



Tig 4 Case 4 Diagrammatic chart of fndin s before 
operation 


We believe that all cases of stab wound of 
the cord do not demand operation One must 
be guided bv the patient s condition the level 
of the lesion the degree of apparent cord dam 
age the presence or absence of a cerebrospinal 
leak etc Roentgenograms should be made in 
all cases to ascertain whether or not a foreign 
body has been broken off as well as to deter 
mine whether there has been bony injur) to 
the spines or lamina; Small fragments of bone 
may be dnv en into the canal and not show in a 
roentgenogram W e hav e had this experience 
in one case However fractures or large in 
driven fragments should be seen We believe 
a lumbar puncture should be done in all casts 
to determine the amount of free blood which 
may be present in the subdural space Quecl 
enstedt s procedure will give evidence as to 
tht presence or absence of a spinal block I he 
wound should not be probed and should be 
treated aseptically If laminectomy is not 
done we believe the stab wound should be 
closed Any indriv en bone fragments or bro 
ken pieces of metal should be removed Sub 
dural hemorrhages should be relieved Cere 
brospinal leak usually calls for exploratory 
laminectomy We believe that opening the 
dura in the majority of cases relieves adema 
to a certain extent and adds to the degree of 
recoverability of the cord There are certain 
late cases in which improvement has come to a 
standstill that can be helped by removal of 
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thickened mtmbrinc and scar tn>suc about 
the cord at site ot mjur\ I atholo^j oi this 
type to some extent complicates even ca e 
A.1I cases demand aretu! nur in e with strict 
ittcntion to the bl wider and rigid precaution 
that decubitu or contractures do not de\ elop 

C as* i bt I v d in the left back ibout le el of 
f urth do al tebr Immediate i a ahs s of the 
I ft leg a dsen r\ chang s on the lghtsde fbodv 

end g at the 1 el f the si th d r l cord segme t 

R r ks 

J A ml aged 3 \car m red Spama I 
k N S i 0 a idm tted to the Los A gele 
t al 11 pital M ch 15 >23 compl nin of 

I a 1 f th 1 ft leg Earhe that ght he had 
b n stal 1 cd the b ck b hi bu ne partne 
Hi left 1 g mmed tel b came parah ed 

O almi ti the ho p tal a stab iou d is 

f undi th leit d 1 the ba k The lace ation wa 
b ut nche 1 g and 1 v ju t at the mne borde 
i the c p 1 m3 inch above the angle No 
eb p al ll d leak a pre ent but the wound 
1 e ame infc t d and d amed o d is The gene al 

I h ic l m atio a gat e The left lgwa 

le c bed i helpl and er p tic One could 

II the kn I he right 1 \a norm 1 o far a 

mu lar p e e t Th e ad finite B 01 n 
S qua 1 tije of en \d turbance therghtlo er 
ext emit\ and the lght de of the trunk be 

h pc th t to all fo m of sen t on There was a 

fai 1 definite Uf per I el f en or cha ge ending 
l i[p 1 itel\ th s xth 1 r 1 segment The deep 
fl fthel ftl er t em t\ e tepee Hy 


exaggerated The sphi cte s ere not di turbel 
No trophic changes developed On the folio ingda 
the patient could mo e the left leg and the senso v 
changes on the n ht side \ ere less ma ked With n 
o day he \ as walking about and he eloped from 
the ho p tal n the evening of March 0 0 3 2 
eeks after the injury He have been unable to get 
1 touch with him nee 

Casl Stal wound bet veen sp es of fourth and 
fifth dor 1 ve tebru. Symptom of complete co d 
le on at level of s xth dorsal cord segment immed 
ateh folio u g injury lght hemi ect on of cor I 
thickening of dura and nin en bone fragments 
found t opera t n 3 months late Improvement 
F \ male Me ican farmer age 1 33 \e ma 
ne 1 vas refe red by D Cha les Lewi Allen and 
Dr J A Gaxiola of L s \ngele on Vugu t 5 93 
L ft t o il is p eyiously he had been stabbed in 
the back ith a kn fe The stab u m re n the 
lght ide iust at the level of the fourth dor al e te 
b a He \as mmediatelv paralyzed andappaentlv 
the e as a complete ana; the a and loss f all 
efle e uperfic al and deep belo the level of the 
le ion He al 0 had loss of bladde and rectal cont oi 
\fte 8 da> there as ome imj ovement n th 
latte and bv the end of a mo th he c ul 1 cont ol 
h bladder a d bo el He bee me ve v spastic in 
b th lo e e t emitie which rem ned ompleteh 
par lvz d 

Txam nation on Vugu t 15 93 evealed a well 

bu It ma n go d gene 1 con Jit 0 In the uppe 
lor al reg about the level f the fou th ve teb a 

0 elounda cir about chesinle gthandpa ing 
diagonally between the sp es f the fou th and fifth 
\e ttb x it a practical!) midline a little mo e to 
the right than the left 

Sp al co d examinati n I at ent \ as p aplegic 
be ng ble to fle the right knee ery si ghtlv Th e 
was very m ked spa tic ty f the love e trem t e 
thstr g adduct o pa m There wa d tu bance 
of all forms of sen ation touch he t c Id pain 
brat v muscle nd jo nt se se e te ling to the 
le I of the si th do sal co d segment The se y 
Ji tu b ces \ ere m e marked on the r ght s le 

than on the left In pi c s the di turba c e e 

patchy but ended at a le el co e pond g 1 elv t 
th fifth and si th dor al c d s me ts Abd m I 
and epg st c efl x s \ ere p s t 1th gh the 

1 tt r ere ve y lu gsh Biceps j ks e p t 

and equal Tricep je ks ere t bt d right 
left Rd Ij rks ere present d q I Knee an J 
AchUe tend jerks re ye > cl e the latent 
being thrown t a p t liar ad nklecl u whe 
the efle e te t d Ih patient h d t 

mat c c trol of the bladder but d d not cot 1th 
hovel (Fg ) No t ophe ulcer ha I apj ' e I 

an he \ ys f th p e d d not reveal a y 
b nv path 1 gv , , 

Alim ectom; a c mecl ut n September 6 

0 j the spine of the s cond th rd nd fourth 

1 rsal ve t bra. b n remo ed Den e car ti ue 
vas ncou t re 1 th ough all lav er of oft tissue anil 
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muscles between the fourth and fifth dorsal verte 
bra? There was much bone oozing The dura was 
much thickened and very vascular Two mdmen 
pieces of bone were removed from the dura and scar 
tissue surrounded the spinal cord The cord was 
uncovered 1 centimeter above and 3 centimeters be 
low the point of the greatest damage At this point 
the dura was denselv adherent to the cord and this 
structure was bound down b> scar tissue The dura 
was freed behind and cut awa> No attempt was 
made to free it in front of the cord The point where 
the knife blade had entered the cord was identified 
and revealed practically a right hemisection (Tig 2) 
Scar tissue was removed from the left side of the 
cord thus allowing it to expand No attempt was 
made to close the aura 

There was some improvement m sensation b> the 
tenth day follow ing operation At that time he could 
move the right foot and leg a little and was expert 
encing involuntary muscle jerking on this side Sen 
sation over the left leg had improved appreciabi> 
but not in the right 

A letter received from him some 3 months after 
operation stated Ever> day I feci more sensibility 
in m> legs especially the left I can move my legs 
and toes a little and can separate my knees and draw 
them together My legs are not hard as before I can 
remain standing 10 minutes at a time but when 1 
wish to walk my legs draw up and I cannot extend 
them The thick dead band I used to feel on the 
chest and abdomen has been disappearing and each 
day I feci more sensibility in the right side Must 
have an enema every day otherwise there is no 
movement of the bowels I feel it perfectly when it is 
taking place (Fig 3 ) 

Case 3 Stab wound between bodies of fifth and 
si*th dorsal vertcbrcc penetrating dura Marked 
hxmorrhage into spinal canal Hxmothorax on right 
side of chest from second stab wound Death 

O M female aged 23 years married colored 
No 229952 was admitted to the Los Angeles Gen 
eral Hospital on June 9 1925 in a critical condition 
She had been stabbed twice by her husband a few 
hours before admission Two stab wounds were 
noted the first about 1 inch to the right of the fourth 
dorsal \ertebra took a downward direction and the 
second was in the third intercostal space on the 
right side in the mammary line She was almost 
exsanguinated and m severe shock A diagnosis of 
right pneumothorax was made There was no note 
of motor or sensory disturbances referable to a cord 
lesion The patella reflexes were normal On June 
16 19 5 the patient became d> spnceic and presented 
a picture of fluid in the right chest with displace 
ment of heart to the left \ rays showed no bony 
miury to the right chest but the right thorax was 
opaque throughout with extreme displacement of 
the heart to the left the apex being at the axillarv 
margin This was considered consistent with fluid in 
the right thorax Large amounts of blood were 
aspirated from the chest on several occasions and a 
blood transfusion earned out on June 19 1925 She 



Tig 6 Case 6 Diagrammatic chart of findings before 
operation 


remained dyspnocic and died on June 23 1925 two 
weeks after admission It is doubtful whether it was 
appreciated during her stay in the hospital that the 
spinal canal had been entered The coroner s report 
however described the spinal cord lesion to which 
death was attributed and did not discuss the 
hxmothorax 

Coroner s report I found a stab wound located 
3 25 inches below the shoulder level in the median 
line of the back Its course was downward and to the 
right for 3 inches then having passed between the 
fifth and sixth dorsal vertebrae it had pierced the 
coverings of the spinal cord There was marked 
haemorrhage into the spinal canal and along the 
spinal cord The width of the wound at entrance was 
three eighths of an inch Death was due to a stab 
wound of the spinal cord 

Case 4 Stab wound between third and fourth 
thoracic spines spinal cord pierced to left of midhne 
but not severed Complete cord lesion at level of 
tilth thoracic cord segment following injury Ex 
ploration gradual improvement so that patient was 
ambulatory 18 months later 

A W aged 21 years single laborer No 229617 
was admitted to the Los Angeles General Hospital on 
June 4 1925 About 11 30 the previous evening he 
was held up and robbed Following the robbery he 
ran after his assailants and was stabbed in the back 
and right elbow Immediately following the stab in 
the back his legs were completely paralyzed Exami 
nation on June 6 1925 revealed a young adult with 
a small crucial stab wound of the back just to the 
left of the spinal column and at the level of the third 
and fourth thoracic spines There was complete 
flaccid paraplegia as well as a total loss of heat cold 
pain and touch sensation ending at the fifth dorsal 
cord segment It was thought that muscle and joint 

Simfrfi™ 1* aS J”/ 3rt re n tamed Tiiere wa * IoSS Of all 
superficial and deep reflexes below the level of the 
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lesion B ladder and rectal controls ere lo t priapism 

as present at times (Fig 4) He had a temperature 
of 03 degrees a fe v hours after adm Sion dropp ng 
to 99 deg ee thereafter \ ray examination of the 
upper dorsal spine revealed no fractures Blood and 
spinal fluid W assermaun tests were negative It was 
nc t stated whether there was free blood in the spi lal 
fluid 

On June 0 19 5 aJamnectom> as done Spnus 
processes ot the second third and fourth \erteb as 
\ ere removed The seco d and third were found 
fractu ed at the base The line of the stab \ ound 
could be followed d ectly into the spinal canal where 
it entered the dura on the left side and pierced the 
cord n the left dorsal column At the point of inter 
section into the 0 d the wound measured approxi 
mutely a b\ 3 millimeters m diameter and did not 
penetrate the sub tance of the cord mo e than 3 
millimeters The cord vas otherv se s ollen and 
hxmorrhagic No free blood \ as found in the sub 
dural spaces 

Following operation the patient developed a large 
sacral bed so e and trophic ulcers o i both heel 
v hich subsequently healed He remained completely 
paraplegic until September 1 1925 three months 

after hi injury when it was noticed that there wa 
si ght n ovement in the right lower extrem t On 
September 8 1925 he as able to move both legs 
slightly and by September 25 19 5 could fle both 
knees F om that time on hts improvement v as 
gradual but steady and by September 18 925 

(though very spastic he was able to walk with the 
aid of a cane Sensation fo touch pain and temper 
ature had enti ely returned The e \ as bilate al 
ankle clonus and Babinskt and at times involuntary 
twitch ng of the extremities The deep reflexe were 
g eatly e aggerated and about equal (Fig 5) 

Case 5 Stab \ ound of the back betv een the 
spines of the second and third ve tebrx Flaccid 
paralysi of right lower e t emitv no sensorv di 
turbances noted Cord not e plored gradual return 
of po verm ght leg 

1 F male aged 61 years s gle atchman No 
236 88 \ as admitted to the Los Angele Ge eral 

Ho pital n October 25 92s c mpla ning of paralv 
si of the right low er extrem tv A short t me p lor to 

dmi sion the p tient got into an a gument v th 
some acquaintances a id as stabbed in the back 
He was intoxicated at the time nd doe not cmera 
ber much of v hat occu ed E animation on October 

6 925 re ealed a man of 0 v ho looked the worse 
I ne r both eves we e closed nd ecchvnotic 
There was a stab ound in the m dime bet een the 
second and third dor al spines also another stab 
wound n the left el bo The lght lo e e t emitv 
v as completely parah zed and fla c d The left lo er 
extrem tv could be mo ed normally ho objective 
senso y changes were made out although one would 
e pect imp irment o the right side The nght knee 
jerk and Achilles tendon jerks were gone left pres 
ent ho Babinski or ankle clonus was p esent 
right or left \ rays of the upper dorsal sp e fa led 


to reveal a fracture in the region of the stab wound 
The case v as considered one of a stab v ound of the 
cord without much penetration of the latter struc 
ture 

On November 2 10 5 one week later patient 
began to move the right lower extremity He re 
gamed the strength of thi leg rap dly although the 
flexors rema ned veaker than the extensors The 
pat ent was not operated upon 

Case 6 Stab wound of the back bet een the fi t 
and second thoracic sp nes Brown Sequards svn 
drome w ith paralysi of the nght leg and numbnes 
oJ the left immediately following Exploration of the 
cord revealed a stab vound of the right poste lor 
column gradual in pro ement m all symptoms 

W J male aged 9 years single negro ancher 
No 54 40S was admitted to the Los Angeles Gen 
eral Hospital on September 12 96 About 800 

o clock on the previous evening he was stabbed in 
the back and immediately afterward found that he 
could not use his r ght leg and that h left leg felt 
de d although he could move it He stated that he 
suffered no pain at the time he was struck 

Exam nation revealed a young adult in good phy 
ical condition There v as a stab wound about 3 
millimeters in length between the fir t and second 
thoracic spine f om which fluid was d aining There 
wa practically complete paralys of the lght lo e 
extremity the left could be moved no mally On the 
left side there \ as diminution of all forms of sensa 
t on ending quite ab uptly at the level of the th d 
tho acic segment The e was also slight d minution 
of sensation on the r ght side ending at the same seg 
ment (Fig 6) \ ray examination of the do sal 

spine failed to reveal a fracture The blood Wasser 
mann was negative 

On September 4 1926 a laminectomy a per 
formed the spines of the fir t seco d and third 
dorsal vertebra: being removed The stab ou d 
could be followed from the surface directly 1 to th 
spinal canal It penetrated the dura near the mid 
line a d entered the cord in the r ght late al column 
posteriorly (Fig 7) The cut was in a longitudinal 
direction and measu ed onlv at out 1 5 millimeters 
at the point of entrance to the cord It v a est 
mated that it did not penetrate the cord m e 
than 1 to mill mtes The surrounding cord wa 
somewhat swollen and ed but no spi al fluid as 


found in the canal 

On the following day the patient s temperature 
rose to 104 degree the neck became moderately 
rigid and a sug estive Re n sign wa p e ent 
e the s de Two davs later these svmpt m b g 
to clear up and by the fou th day h s tempe ture 
wa no mal a d these s gns of menmg 1 « tatioo 
had di appea ed On September 196 ne week 
fte operation there as a noticeable retu n 01 sen 
at n on the 1 ft side ad a slight knee kick was 
obta ned on the right On September 23 1026 he 
beg n movi g the right low r extremity slightly 
and by the 25th he could flex and e tend the knee 
and adduct the thigh (Fig 8) From this time on 
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Tig 7 Case 6 Sketch sho ving small stab wound in the e posed A large extradural clot vv as present and a dilated 
right do sal column Symptoms of fairly typical Brown \ein knuckled through the stab ound in the dura 
Sequard synd ome folio ing injury Recovery almost Tig n Case 7 Dura opened The stab \ ound pene 
complete trates the cord at pract cally the midline The left vein is 

Fig 10 Case 7 Sketch shown fndngs hen dura was dilated Cord very ccdematous and swollen 


i 



Ti 3 Cas 6 Chart sho ing almost complete recovery rig 9 Case Diagram show in findings of p actically 

2 v ccks after laminectomy a complete cord lesion folio ving stab ound 
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T g C 7 D g mm t c ha t f fi d ng h wing 
<1 1 p t lly 4 mo th fter 1 m ectomy V iy 
1 ttl mp me t pt om mo m t of the left f t 

hi eco\erv s gratify ng motor power improved 
d senso v distu bance d sappea ed 
Case ^ Stab wound of the bach 5 centimeters 
to the ight of the sixth and seventh thoracic spi es 
sv drome of complete cord interrupt on immediately 
folio g Slight changes with 1 48 hours mdicat 
g Bro n S quard type Explo ation of cord 
e e led stab ound of the ight half of cord 

0 adual improvement 

L II male aged 4 years single Mexican 

1 borer No 201 97 — 12 19 was admitted to the 

Los Angeles General Hospital on Ap 1 22 98 

During the evening he got into a fight th three 
othe Mexicans and was stabbed in the back with 4 
knife He became immed ately parapleg c He 
stat d that the e was no pain associated with the 
blow but he lost all feeling from the waist down 

E animation evealed a young Mexican of mus 
cular build ho was quite clear me tall In the 
bach about 5 cent meters to the ight of the si th 
a d eventh thorac c spines was a stab wound 
measuring appro mately cent meter 1 length 
This as closed with t o sutu es No spinal fluid 
c me f om the wound The muscles of the bach on 
the right s de were conside ably swollen and tende 
He p esented the pictu e of a complete cord les on 
th a sensorv level ending abruptly at about the 
e ghth dorsal cord segrae t There w s complete 
anaesthes a to touch pain temper ture muscle 
j nt and vibratory sen e corresponding w th this 
le el The wa a loss of all superfic 1 and deep 
efle es below th s le 1 Marked p lapism de 
\ eloped and rem ned for about 5 hour The e 
w s complete retention of urine and co siderable 
bloating (F g 9) The blood W asse mann was 
negati e A lumbar puncture earned out on Ap 1 
4 98 revealed a bloody spin 1 fluid unde 75 

mllimeter pre su e Quechenstedt test showed a 


partial block When jugular compre sion was ap 
phed for 10 second the spinal fluid rose approxi 
mately 75 millimeters but it did not come bach to 
the original level fo 3 minutes and 15 seconds A 
second test again sho ved a n e of 75 millimeters 
in the fluid in 10 seconds v hich did not return to 
the or gmal level fo over 3 minutes Spi al fluid 
showed red blood cell 4 00 globulin increased 
sugar normal polymorphonuclear leucocytes 26 
\ rav of the spine revealed no fracture or foreign 
bodv 

On April 4 the patient as still completely 
paraplegic v ith a loss of abdominal epigastric and 
cremaste ic reflexes as well as of all deep reflexe 
below the level of the lesion There vas ho ever 
a moderate plantar flexion of the toes of both feet 
in carrying out Babinshi s test There \ as further 
more a si ght return of muscle joint and vibratory 
sense on the left side but not on the right His 
temperature on admi sion was 101 degrees pul e 
20 respi ations 4 red blood cells 4 000 000 
white blood cell 12 500 

On Ap il 25 19 8 there was no improvement 
from the preceding day An exploratory laminec 
tomy as carried out on Ap il 26 1928 No bonv 
injury to any spines or laminae was encountered 
After removal of the fifth s xth and seventh sp e 
the tissues between the fifth and sixth laminae were 
found to be bluish and bulging Removal of the 
laminae revealed the space occupied by epidural fat 
and areola tissue to be of purplish color This entire 
space was filled w th a blood clot The dura seemed 
compressed forward in the canal and upon the ex 
posure of this membrane the puncture wound was 
seen Th s puncture wound took the form of a 
m nute three cornered tear It measured app o 
matelv 3 millimeters in the long diameter which 
an parallel v th the cord and about 1 to 2 milli 
meters ac oss A large pial vein pushed up 1 the 
slight rent made by the dural defect (F g ) 
When the dura was opened the cord was found to be 
cedematous and swollen part ula ly below the 
po nt of injury The stab wound of the cord was in 
approximately the midline posteriorly and took a 
slightlv d agonal di ection It was about 3 mill 
meters across and a probe could be gently mtrod c d 
about m 11 meters 1 to its depth The dg s of 
th s wound pouted si ghtly On the left s de the 
po tenor pial vein was c side ably e 1 fged and 
more to tuous than the r ght (Fig ) There wa 
no free blood in the subdu 1 space Th re was no 
apprec able enla gement of the ve sel above th 
stab wound The du was do ed s thi could b 
done without unduly comp essi g the cord 

On May 3 9 8 t was noted there wa m eft 

blood and pus in the urine I 0 th t a large t oph c 
ulcer was present ov the sacral area and on the 
heels The patie t r as mewkat cr Uca 1 course 
but bv July 13 928 the bladder cle red up to a 

g eat degree and the bed sores "ore imp v g 
u de 1 ght t eatment a d b lsam of Peru dressi gs 
At th time the sen orv level was the same and 
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there was no motion of either extremity except 
that of the toes of the left foot which could be 
moved slightly By August 12 19 8 the patient 
could lift himself with the aid of a handle bar which 
was suspended above his bed and the trophic ulcers 
were healing No change in sensory level was 
apparent (Fig 12) At this time patient was trans 
ferred to the Country Tarm for further treatment 

SUMMARV 

Stab wounds penetrating the spinal cord are 
not infrequent^ seen in large emergency hos 
pitals The initial s> mptoms are often those 
of a complete cord lesion In the majority of 
cases these sj mptoms change as time passes 
usually becoming Brown Sequardin t>pe The 
degree of recovery varies depending largely 
upon the extent of original cord injury 
Laminectomy is indicated when a foreign 
bod> or bone fragments are present in the 
spinal canal Lumbar puncture with QuecLen 
stedt s test should be carried out to determine 
whether there is free blood in the spinal fluid 
or whether a block exists Exploration will 
depend largely upon these findings Cerebro 
spinil fluid leaks occasionally are seen and 
should be closed 
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THL MECHANISM 01 P\ELOVENOUS BACKFLOW 

Its Clinical Sigvificvn-ce 
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I N' recent years much has been written 
concerning a phenomenon which has 
ome to be known as pyelovcnous back 
flow \ttention was probably lirst attracted 
to it b\ the appearance of radial shadows in 
\ rav pv elograms extending outward from 
the kidnev calyces into the parenchyma 
Writers called attention to it and very cor 
rectly cautioned urologists against the use 
of abnormal pres ures in injecting opaque 
solutions into the kidnev pelvis for thtv felt 
that the appear ince of the e peculiar shadows 
was due to extravasation of the fluid from 
the kidnt) pelvis outward into the substance 
of the kidnev 

More rccentlv the experimental production 
of these shadows in human and animal kid 
nevs has been accomplished and studies 
have been made in an attempt to establish 
the mechanism wherebv such shadows oc 
cur as well as the probable meaning of them 
Two workers (i) who sought to produce the 
phenomenon and who used live animals for 
their experiment were unable to lmd anv evi 
dence that ba kflow hadoccurred man} of their 
specimens But others (8) have been more 
succes ful and have produced shadows in the 
kidnev s of different kinds of animals as 
well as in the human In fact thc> were 
able to produce the hadows in 78 per cent 
of all kidnev s of various tvpes and in 88 
per cent of all human kidneys injected In 
human kidnev s pres ures of 70 millimeters 
of mercurv or le s were required (8) Inas 
much as the kidnev 1 known to produce 
secretorv pre sures up to 100 millimeters of 
mercury when its nutlet is completely and 
uddenlv obliterated the e results at once 
engage the attention of even one interested 
in uro logic pathology Thev seem to demand 

further evplanatnn as regard their meamn 0 
and their bcann" on renal phvsiologv 
The explanation have been offered bv 
everal of tho e who accept the phenomenon 


as occurring within the ph> biological limits 
of the human kidney although the evact 
mechanism has not been conclusntlv demon 
strated by them The concensus of opinion 
seems to be that pyelovcnous backflow is a 
safety valve m chinism uhereb) the kid 
ney is saved from pressure atrophy when its 
normal excretory channel becomes blocked 
sufficiently to raise intrapclvic pressure to a 
dangerous degree This is accomplished 
they feel bv opening up hitherto clo ed chan 
ncls leading from the pelvis directlv into the 
venous bloodstream thus draining the urine 
into the renal veins and reducing a pressure 
which might cause harm if constant for any 
considerable period of time This explanation 
at once challenges interest for it has no 
known analogue in human phystologv 

It seems important therefore that the 
mechanism of pyc)o\enous back/low be stud 
led further and that its relation to theeconomy 
of the kidnev be ascertained But first of all 
its occurrence m the human kidney within 
physiological limits of pressure must be 
established 

A tudy of the human kidnev has been 
carried out with the e points in mind The 
experiments have been made as carefully as 
possible in the hope that they might demon 
strate the mechanism of pvelovenous back 
flow as well as its incidence and omething of 
its relation to the normal kidnev and renal 
phy siology 

M VTE RIALS 

Human kidneys removed at autop > were 
used throughout the study Jhc time of 
death of the subject was ascertained in each 
case so that the comparatn e degree of autol 
vsis could be known \t death the bodies 
were placed in a modern drv refrigerated 
room As oon as the kidnev wa removed 
from the body the experiment was made 
As will be seen in the protocol the e kidneys 
ranged in postmortem age from 1 to 48 hours 
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Only such kidney s as appeared to be normal 
in the gross were used 

TECHNIQUE 

The kidneys were placed m normal saline 
solution in an incubator at 37 degrees C for 
1 hour to bring them to body temperature 
The -vascular channels were then washed out 
with normal saline solution injected at nor 
mat blood pressure through the renal artery — 
the object being to remove all possible ob 
stacles on the venous side to backflow 
The injection apparatus was then discon 
nected from the renal artery and secured 
firm!} to the ureter A mercury manometer 
was connected in series the precaution being 
taken to have it on the same level as that 
occupied by the kidne> The ureter and 
pelvis of the kidney were then injected with 
one or other of two masses One mass was 
compo ed of 5 per cent neutral gelatin made 
up in Locke s solution and colored with 
India ink The other was 10 per cent India 
ink diluted with Lockes solution Both 
ma es w ere maintained at body temperature 
The gelatin ma s seemed to be open to cnti 
cism because its viscosity was much greater 
than that of urine and might not therefore 
inject channels or spaces as easily or as com 
pletely as the latter However it possessed 
the advantage that wherever it penetrated 
it could be fixed by chilling and the action of 
formalin For this reason it was used with 
the India ink Locke solution as a control 
As maj be seen by examination of the pro 
tocol no practical difference seemed to exist 
between them One mass seemed to produce 
the phenomenon as frequently as the other 
and the extent of the vascular tree occupied 
by the masses seemed to be analogous 
However the gelatin gave much more clearl> 
defined injections for examination under the 
binocular microscope 

The pressures were applied for periods of 
15 minutes each commencing at 20 milli 
meters of mercury and progressing in 20 
millimeter jumps This was continued until 
the ma s flowed freel> from the renal vein 
or if this did not occur until the periphery 
of the cortex showed clearly that there was 
extensive injection of the small veins be 



L 

Tig 1 An \ ra> photograph showing injection of the 
\eins by the opaque solution This occurred in a patient 
who had had a perinephritic abcess and had hj droneph 
ro 1 and hjdro ureter on the oppo ite side at the time tl is 
picture a as made 

neath it or until such a pressure had been 
reached and maintained for such a time that 
it was obvious that there was to be no back 
flow 

The ureter was ligated before the pressure 
was released and the kidney placed in cold 
20 per cent formalin The kidney was fixed 
in the gross so that particularly in the case 
of the gelatin mass there would be no oppor 
tumty for further extension extravasation 
or blurring of the tissues by the wiping of the 
knife blade as it passed through them The 
kidney was then cut in several directions so 
that a section was made from the cortex to 
the papilla through each p>ramid Tissues 
were taken from each pyramid showing injec 
tion and were prepared for study in three 
ways One set of sections was dehvdrated 
imbedded in paraffin cut in thm serial sec 
tions and stained with hamiatoxy hn and 
eosin This series served as a control for 
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po sible pathological conditions not seen in 
the gross specimen — a yery important step 
as will be appreciated later Another set of 
ections consisting of thin slices which were 
arranged serially and were made through 
one half of the pyramid was dehydrated and 
cleared in benzol and methyl sahcilate 
according to the method of Spalteholtz A 
third series of sections was macerated in 75 
per cent hydrochloric a id for microscopic 
disection A series of 36 human kidneys was 
prepared in this manner 
The material thus prepared proyed satis 
fictory for the purpo e in mind for in the 
cleared specimens the extent and position of 
the injection mass could be seen with the 
greatest clearness The macerated material 
made possible the clearing up of certain 
points by actual dissection where the thin 
ness of the cleared sections prexented their 
absolute demonstration such as the continuity 
of vessels the relation of pelvic vein to pen 
pelvic fat etc The stained senal sections 



were helpful in demonstrating the presence 
or absence of pathological Ie 10ns the decree 
of autolv sis present and the location of tears 
in the veins 

VNATOMICAL CONSIDER VTIONS 
To understand properlv the mechanism 
of pyelovenous backflow an accurate con 
ception of the anatomy of the re ion about 
the tip of the renal calyx is essential A 
knowledge of the course of the renal veins is 
particularly important A number of years 
ago Mr Max Brodel made an exhau tne 
study of the circulation of the kidney By 
means of many injection corrosion specimens 
and beautiful drawings he demonstrated the 
vascular anatomy of the kidney most com 
pletely and satisfactorily (6) Mr Brodel 
\ery kindly allowed me the use of his cor 
rosion injection preparations yvhich are as 
beautiful today as when he made them 
originally in 1899 I wish to take this oppor 
tunity to thank Mr Brodel for his drawings 
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Tig 3 A simplified drawing demonstrating the inner and outer anastomotic venous circulation of the kidney The 
relation of the inner venous collars to the mi or calyces is shown with the pelvis undt tended and distended 


which illustrate this study the use of his 
many beautiful injection preparations and 
for his helpful criticism during tht progress 
of the work 

Instead of commencing with the stellate 
\eins of the cortex and the venula; recta; of 
the medulla and progressing toward the large 
renal veins as is customary and logical m 
descriptions of the venous circulation we 
w ill proceed in the opposite direction because 
in considering pyelovenous backflow we are 
dealing with a retrograde process The renal 
\em divides into several large branches 
which lie in various planes about the renal 
pelvis These in turn again divide into two 
groups of major vessels One group passes 
through the fat filled sinus renalis into the 
columns of Bertim and courses corticalward 
to the junction of the medulla and cortex 
Here it anastomoses with its fellows to form 
the arcuate v eins The other group remains 
m the sinus renalis and anastomoses with its 
analogue which has usually passed to the 
other side of a minor calyx Thus there are 


two major systems of venous anastomosis 
an outer one and an inner one The outer 
system drains the stellate and intralobular 
veins of the cortex and the vente recta; of the 
medulla The inner system supplies a shunt 
between the branches forming the outer 
anastomotic system In a large proportion 
of the cases the inner anastomosis forms a 
venous collar if it is complete or a venous 
loop if it is not complete about the neck of 
the calyx In the anterior group of calyces 
the veins nearly always form the complete 
venous ring about the fornix of the calyx 
About the posterior calyces the venous anas 
tonus sometimes takes the form of a complete 
collar but more frequently is incomplete and 
forms only a loop (Fig 2) 

The inner venous anastomotic ring or loop 
lies in the peripelvic fat of the sinus renalis 
and forms a collar about the neck of the 
calyx at a point usually just below the level 
occupied by the tip of the papilla so that tht 
sharply angulated tips of the formces of the 
calyces lie well above and within its circle 
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V comprehension of (his relation is funda 
mental to an under finding of the mechanism 
ot pvilovenous backflow and is therefore 
shown from cvtral points of view n figures 
1 j and 6 

THE VIECH XMSXl OF PVELOVENOUS 
DICE FLOW 

When the renal pelvis become distended 
all portions ma\ expand excepting that which 
is reflected oxer the papilla for the reason 
that the whole pekis is surrounded by a 
re llient medium pnncipallx areolar ti sue 
tilled with fat which allows it to gixe wav to 
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internal pressures with the exception of that 
area represented b> the papilla This area is 
supported b> fairly compact tissue compo ed 
of collecting ducts surrounded by connective 
tissue Therefore when the pekis dilates 
the sharply angulated fornices of the calyx 
round out becoming more obtuse or arcuate 
in shape (Fig 7) If dilatation is carried far 
enough rupture occurs Such rupture is 
found uniformly at the tip of the fornix 
where the tissues surrounding the pekis change 
from those which are elastic to tho e more 
or less dense and less yielding An accessoiy 
factor predisposing to rupture at the fornix 
of the caljx is probablj the course of the 
connective tissut fibers in the wall of the 
pekis At the fornix thev divide to form a 
T a few fibers being reflected onto the sur 
face of the papilla where thej graduallj 
thin out while the main sheet continues up 
ward into the column of Bertini to form a 
dividing septum between contiguous pjra 
mids This presumablj makes the fornix 
much weaker than any other point in the 
pelvis It would seem quite probable that 
the factors controlling the locus of rupture 
have a mechanical basis because the rupture 
is always at this point whether the kidney 
is diseased or not 

The rupture of the pelvis allows extravasa 
tion of the pelvic contents into the fat laden 
sinus renalis with its arterial and venous 
trunks If as sometimes happens this is 
the only damage done there is no py elov enous 
backflow but merely an extravasation into 
the sinus renalis and upward along the con 
nective tissue septa between the pyramids 
Usually however when sufficient pre sure 
has been exerted to rupture the renal pelvi 
the dilatation has been great enough to place 
tension upon the thin walled venous collar 
which often surrounds the calyx and has 
been great enough to tear it Trom the 
proximity of the tip of the fornix to these 
venous rings one can ea ik understand how 
m the event of tears in both fluid would 
find its way into the blood stream rapidly 
and in large amount Once in the arcuate 
veins the mass injects the stellate and intra 
lobular veins to the p nphery of the cortex 
and the vena recta: for a short distance 
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r ig 5 A minor calyx opened to show multiple po nt 
of rupture at the margins of the papilla where the pclv is 
is reflected o\er the papilla The relation of the point of 
rupture to the venous ring and the pathnaj of the injec 
tion mass is indicated 

down into the medulla and of course fre 
quentl> emerges from the renal vein 

In the serial sections these tears m the thm 
walled \eins can sometimes be demonstrated 
To those who have attempted such a demon 
stration no allusion to its difficulty need be 
made To be absolutely sure that a given 
tear has been caused by the force of an 
injection fluid and that it 15 not an artifact 
caused by the microtome knife or faulty im 
bedding is a point requiring nice discnmina 
tion It must suffice to state that tears have 
been found which to a number of trained 
observers seemed in all likelihood to be due 
to fluid pressure These tears have all oc 
curred either in the venous ring itself or in 
the ascending branch at a point so close 
that dilatation of the calyx with attending 
strain upon the connectiv e tissue septa could 
have caused them In the cleared serial sec 
tions the distribution of the ink in the tissues 
is such that the point of entry of the injection 
fluid into the vein is easily proved to be in 
one or the other of the thin walled veins of 
large caliber that is in the inner anastomotic 
ring or in the ascending branch of an arcuate 
vein very close to its junction with the venous 
ring In other words there does not seem to 



Fig 6 A longitudinal section through a renal pjramid 
and minor cal) x The relation of the points of rupture to 
the venous rin„ and the arcuate veins is seen as well as, 
the injection of the interlobular veins and the vena: recta; 
The injection of tl e collecting ducts through the papillary 
foramina is shown to e tend a short distance into the 
medulla 

be an> possible doubt as to the pathway 
traversed The only question that does seem 
not to be absolutely demonstrated or dem 
onstnblc is the most usual site of tear in the 
vessel Indeed it is most probable that this 
varies somewhat In our series of specimens 
it did seem to vaiy over a distance of 
about o 5 centimeter 

Despite these minor difficulties we feel 
that this is the correct explanation of the 
phenomenon as it has been traced repeatedly 
m the cleared sections and serial sections 
as well as verified by dissection of the ma 
ccrated specimen 

The injection mass usually enters some of 
the papillary ducts and passes a short dis 
tance upward into the collecting tubules 
It rarely extends so far as the injection com 
ing down through the venulnc recta: It is 
needless to sa> that there is no connection 
between them Tigure 7 presents our con 
cept of the mechanism of pyelovenous back 
flow 

The pathway of the injection mass from 
the pelvis into the venous channel does not 
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nlwavs lead directK from the point of rup 
turc into the nearest venous collar this is 
not always torn But it may permeate the 
peri pehic fat forcing its way through lines 
of cleavige creating a reservoir of fluid under 
tension in the sinus renalis and eventually 
eep outward beneath the renal capsule 
Occasionally after traversing a portion of 
the sinus renalis connection is made with a 
distant venous collar that has been torn 
with subsequent injection of the venous 
system This has been observed in two of 
our spe imens 

The route of injection has been described 
bv some \ riters as being from the point of 
rupture m the pelvis into the vena; rect® of 
the medulla and thence into the arcuate 
vessels In ill likelihood this is not correct 
The venae rectT are not injected except for a 
short distance downward from the arcuate 
ves els Furthermore it would seem impossi 
ble to account for the occurrence of massive 
injection of the venous tree if such narrow 
channels as the venula. rect® were the con 
necting link 

OCCURRENCE OF rVELOVENOUS BACKFLOW 

\ studv of the protocol of the experiments 
reveals that in 36 kidnevs 20 came within 


the definition of pyelovenous backflow that 
is the injection mass either flowed freely 
from the renal vein or was observed in the 
stellate veins beneath the capsule at the 
pressure indicated In 55 per cent of the 
kidneys then there was rupture of the 
pelvis and extravasation into the arcuate 
veins This however is not as high a per 
centage as has been described by other in 
vestigators 

The significance of this figure is modified 
further by examination of the stained micro 
scopic sections as indicated in the protocol 
In no kidney was pyelovenous backflow pro 
duced at pressures below 100 millimeters of 
mercury where there was not present either 
some definite pathological factor or autolysiS 
of the kidney tissues On the contrary a 
number of the fresh normal kidneys with 
stood pressures as high as o millimeters of 
mercury without rupture of the pelvis AH 
of the normal well preserved kidneys with 
stood pressures of at least 1 o millimeters 
of mercury without rupture This would 
seem to indicate that pyelovenous backflow 
was definitely not a normal mechanism but 
rather one associated with patholo e icaJ 
changes in the tissues plus increased pelvic 
pressure that increased pressure alone within 
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PROTOCOL PROTOCOL — Continued 
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the physiological limits of the kidnej (100 
mm ) could not produce it 

CLINICAL SIGNIFICANCE 
The foregoing statements must not be 
interpreted by those injecting kidnej pelves 
for clinical studies as minimizing the neces 
sity for care m regulating the amount of 
pressure used In these experiments all the 
kidnejs used appeared to trained patholo 
gists to be normal upon gross inspection 
And jet some of the kidnejs ruptured at 
pressures which w ere as low as 30 millimeters 
of mercurj 

The clinician often has no means of knowing 
whether or not he is dealing with a diseased 
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kidney and for this reason he should always 
u t ome method of injecting the opaque 
solutions which will ensure safety Radial 
shadows extending outward from the calyces 
rf the kidney in the \ ray plate always 
indicate that damage has been done 

\ column ol 12^ per cent sodium iodide 
s lutu n 45 centimeters (ib inche ) in height 
t\crl i pressure of 30 millimeters of mercury 
I hi [ire ure is always sufficient for making 
1 [n elo^ram and probably exceedingly rarel) 
it ever will such a pre sure cause rupture of 
the ren d pehi 
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CLINICAL SURGERY 


FROM THE II AS HI A GTOA UMVERSIT 1 SCHOOL OF MEDICI A E 

SHORTENING Or BROAD LIGAMENTS AND ELEVATION AND 
REPAIR Or UTEROPUBIC TASCIA TOR UNCOMPLICATED 
PROLAPSE Or UTERUS AND BLADDER 

II S CROSSEN MD TACS St Louis 

T f f Cl 1 Gy I gy 


E XPERIENCE has shown that uncomph 
cated prolapse of the uterus and bladder 
no matter how se\ ere can be permanentl> 
corrected without the extensive abdominal opera 
tions or the extensive vaginal operations fre 
quently employ ed for it Abdominal operation is 
required in prolapse only when there is some com 
plicating condition necessitating abdominal sec 
tion Vaginal h> sterectomy is required only when 
there is some complication necessitating removal 
of the uterus 

The broad ligaments are the mam supporting 
structures of the uterus in the upper pelvic plane 
The principal part of the supporting tissue of each 
broad ligament lies m the lower portion forming a 
strong mass of tissue extending from the cervix 
uteri outward and upward to the pelvic wall in the 
region of the w hite lme So important is this in 
supporting the uterus that it has long been desig 
nated the ligamentum cardinale In all cases of 
uterine prolapse this ligamentum cardinale of 
each side is stretched out to undue length — it must 
be otherwise the uterus could not sink into pro 
lapse When this strong portion of the broad 
ligament of each side is adequatelv shortened a 
most important step has been taken toward per 
manent correction of the prolapse The lower 
portion of the broad ligaments may be shortened 
by simple coaptation m front of the cervix or by 
division and overlapping in front of the cervix 
The former method was devised in 1903 by 
Aleksandroff 1 and the latter in 1906 independently 
by Dudlev and Hertzler 3 
The uteropubic fascia supports the base of the 
bladder In the extensiv e disturbances of partun 
tion resulting later in prolapse of the bladder the 
supporting power of the uteropubic fascia is 
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damaged in two particulars First its uterine 
attachment is displaced downward toward theend 
of the cervix and second it is greatly over 
stretched in all directions The downward dis 
placement of the uterine end of the fascia is 
corrected by restoring its attachment high on the 
uterus which is an important step m operating for 
bladder prolapse This step aids also m correcting 
the uterine prolapse for when this fascia is 
properly attached above the pivotal area of the 
uterus it tends to keep the corpus uteri forward 
and the cervix back This downward displace 
ment of the attachment of the fascia and vaginal 
wall m prolapse and the necessity of elevation of 
the same were recognized as early as 1889 by 
Hadra 4 of Texas who set forth his views m a most 
interesting and instructive paper Gradual 1m 
provement since then has given the present 
effective and simple technique for elevation of the 
uterine attachment of this fascia The oxer 
stretched condition of the uteropubic fascia is cor 
rected by the excision or the overlapping of the 
redundant portions thus restoring the side to side 
sling support under the bladder The importance 
of this fascial layer under the bladder and the 
necessity of eliminating the laxity by coaptation of 
certain portions was described and illustrated bv 
Martin of Germanv in his book published nearly 
twenty vearsago Additional instructive articles 
on the anatomy and surgery of this region by later 
workers have contributed to the satisfactorv 
method of suture approximation now in use The 
overlapping method in which the fascia is 
separated from the v aginal wall and the redundant 
portions overlapped was dev eloped mdependentlv 
by Rawls 5 and Neel 8 The anatomical and me 
chawcal features of this overlapping method have 
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quite an appeal but after emplo\ mg it for a time I 
went back to the simple approximation method 
described below which ordinarily accomplishes 
what is necessary in less time and with less tissue 
disturbance In exceptional conditions however 
overlapping ma\ be decidedly advantageous 

TECHNIQUE 

The combination operation for shortening of the 
broad ligaments and elevation and repair of the 
uteropubic fascia is carried out in the following 
steps (i) separation of vaginal wall from blad 
der (2) separation of bladder from uterus (3) ex 
po ure of lower part of each broad ligament (4) 
placement of broad ligament sutures (5) excision 
of excess fascia and vaginal wall (6) placement of 
fascia elevating sutures (7) the tying of broad 
li ament sutures and then of fascia elevating 
sutures (8) completion of the suturing of fascia 
and vaginal wall and (9) repair of pelvic floor 

1 Separation of vaginal tall from bladder This 
step may be conveniently begun by making a 
small incision with scissors just in front of the 
cervix (Fig 1) and then working forward with the 
blunt scissors between the vaginal wall and the 
bladder The separation may be made rapidly and 
safely bv thrusting the closed scissors forward a 
short distance under the vaginal wall and then 
opening them as indicated in Figures 1 to 3 This 
process 1 kept up until the required separation m 


the median line has been secured The blunt 
point of the scissors is to be directed against the 
under surface of the vaginal wall toavoid injury to 
the bladder wall The separated vaginal wall is 
div ided as needed for advantageous work (Fi 3) 
After the separation m the median line is com 
pleted gauze dissection is employed to separate 
the vaginal wall laterally (Fig 4) This lateral 
separation is continued on each side around the 
bladder until the bladder can be picked up as 
shown in Figure 5 

If preferred the separation of the vaginal wall 
mav be begun by a median incision with the knife 
The incision passes through the vaginal wall 
proper and the underlying attached fascia There 
are two planes of cleavage one not very ap 
parent in the median line between the vaginal 
wall and the fascia and the other more evident 
between the fascia and the bladder wall The 
separation should take place along the latter 
plane so that the fascia remains attached to the 
vaginal wall This cleavage plane between the 
fascia and bladder wall is most easily identified in 
the posterior part of the incision near the cervix 
consequently it is well to begin the separation 
there 

2 Sepa ation of bladder from uterus Laterally 
the bladder is easily pushed off the cervix butinthe 
median line it is usually held by some connective 
tissue fibers which must be divided with scissors or 
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Fi 4 The vaginal wall ith attached utcropubc 
fascia ha been separated and divided all alon tie median 
line The separation ha been made well around the 
bladder on the patient s left side and is being made on the 
n ht side Th s separation may be made rap dl> b> gau e 
di section as indicated 

Fig 5 Picking up the bladder to identify the ve ico 
utenne fibers that must be cut to facilitate sepa ation of the 
bladder from the uterus The arro indicate the safe a ea 


in \ 1 ich to cut tl e e fber i e down near the uterine 
wall 

1 1" 6 Vfter the \ esico uterine f bers shown in Figure 5 
have been divided the bladder may be ea il> pu hed off of 
the uterus by the gauze covered f nger as here shown The 
bladder separation is continued up to the area of the v csico 
uterine peritoneal fold and then a retractor i introduced 
to hold the bladder out of the way of the subsequent work 
as shown in Figure 7 


knife This group of fibers which has been 
designated the uterovesical ligament is indicated 
by the arrow m Figure 5 It is made tense for 
identification as shown m the illustration and is 
divided near the cervix Then the bladder is 
easily pushed off the uterus by gauze dissection 
(rig 6) up to the v esico uterine peritoneal fold 

3 Exposure of loder part of each broad ligament 
The vaginal wall with its underlying fascia is 
loosened laterally by gauze dissection and then 
divided with the scissors as in Figure 7 so as to 
give good exposure of the lower portion of each 
broad ligament 

4 Placement of broad ligament sutures These 
sutures shown in Figure 8 are of 40 da\ catgut 
No 1 or 2 as preferred They take firm hold of the 
lower part of the broad ligament on each side far 
enough out so that when tied they will take up the 
slack m the ligaments If there is any doubt as to 
just how far out to place these sutures test the 
selected site on each side by picking it up with a 
forceps and bringing the two together in the 
median line at the same time pushing the uterus 
back and up in the pelvis These sutures are left 
untied and long and each is held by a forceps 

(Fig 9) 

5 Excision of excess of fascia and lagmal nail 
The excess of each flap is trimmed away as in 
dicated in Figure 9 Sufficient flap should be left 


on each side to permit suturing together in the 
median line without tension On the other hand 
marked laxness of the repaired structures should 
be avoided As a rule the line of excision will 
extend from the outer limit of the lateral incision 
at the cervix directly forward to the anterior end 
of the median incision (Fig 9) During closure of 
the anterior part of the incision if the anterior 
portion of the flaps are found still rather lax they 
may be then further trimmed as needed 

6 Placement of the fascia delating sutures 
These sutures which elevate the uterine attach 
ment of the fascia above the pivotal area of the 
uterus are shown in Figure 10 They pass 
through the trimmed flaps (consisting of vaginal 
wall and underlying fascia) at about the junction 
of the middle third with the posterior third (1 lg 
10) They take firm hold of the anterior uterine 
wall just below the v esico uterine peritoneal fold 
that is one third to one half the way up the 
uterus The object of this high uterine attachment 
of the fascia is to hold the corpus uteri forw ard and 
at the same time shorten the fascia so as to take 
out the anteroposterior slack and give good 
support under the bladder as shown in Figure 12 

7 The tying of the main sutures The uterus is 
pushed inside the pelvis and the two broad hga 
ment sutures arc tied the broad ligaments being 
folded in front of the cervix (Fig ir) and the 
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lack bem** taken tip so that the cervix is held well 
back in the pel is The ftscia elevating sutures 
art then tied Thc\ should draw the corpu uteri 
forward and al o gne good support under the 
bladder (IV i ) 

It i important to plate all the mam sutures 
before ini of them ire tie I as it is difficult to 
reith the uteru after t\in 0 begins 
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b Completion J tie suturing oj fascia and 
lagmal u ill Y few interrupted sutures complete 
the closure of the vaginal wound thus approx 
imating the fascia and attached va e inal wall The 
two or three closing sutures required back of the 
fascia elevating sutures (Fig 13) ma> be placed 
before the mam sutures are tied if preferred When 
closure of the anterior part of the wound is begun 



rife 13 The tv o fa cia elc at ng sutures are indicated 
l>> tl e hea\ v knot with rather long en Js The po tenor 
part of the agin 1 wound ha been clo ed hv t vo suture 
and the anterior pa 1 1 be n clo ed If preferred the two 
po tenor sutu es mav be pas ed before the broad h ament 
and fasc a cle at ng sutu es are t ed 

1 1*» 14 Effective repair of the pel ic floor 1 an impor 
tant tep in all prolapse operations 


K IS 

1 1" 1 \\ hen conical exci on of the cer lx is required 

on account of laceration and cerviciti it mav be con 
venientl> earned out ju t after the mam suture are pas cd 
as he e indicated The incision has been continued around 
the cervical opening to include tl e affected ti ue wh ch is 
remo cd as a cone 


if the trimmed flips are found still too redundant 
the> ma> be trimmed further as needed before the 
closing sutures are placed (Fig 13) As to suture 
material 40 dav catgut No 1 or 2 is preferred 
is \cr> satisfictor) for use throughout 
9 Repair of pcluc floor Repair of the pclwc 
floor (Fig 14) is of course required in all opera 
tions for prolipse 
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In those cises in which laceration of cervix ind 
chronic cervicitis require excision of the iffected 
irea with the uterus otherwise in good condition 
for preserv ition conical excision is added to the 
above technique As the excision of the c>stic 
area of the cervix causes considerable bleeding it 
is well to postpone it until the mam sutures are in 
place as indicated in Figure 15 
The affected glandular area of the cervix is then 
excised as indicated (Figs 15 and 16) It is 1m 
portant to excise no more widelv nor deeply than 
neccssarv to remove diseased tissue Unneces 
sanlv extensive excision increases the troublesome 
bleeding and the chance of later stenosis 

An anterior and posterior Sturmdorf suture of 
chromic catgut wall turn in the margins and 


* 



Tig 16 Tl e cone of affected t uc ha been remov j 
and the posterior Sturmdorf utur passed and ti d draw 
ng in tl e posterior flap The anterior Sturmdorf utu e is 
being passed "When tins is tie 1 it Irav in the anterior 
flap Then a suture or two on each side complete the 
cervix v ork and the remaining step of the operation mav 
be proceeded with as u ual J 
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link most of the I feeding The haemostatic 
fit t of thest sutures is increased by placing 
the entrance and exit a considerable distance 
ajart as shown m the illustrations One or two 
sutures n each side complete the inversion and 
h cm stasis 1 he operator may then proceed with 
the nmn eperatnn bv pushing the uterus inside 
the pelvis and t\ing the broad ligament sutures 

lOTHERCILL OPERATION 

In thi c nnection mention should be made of 
the Fothergill operation which is used so 
e\ten i elv in Fngland and associated countne 
It i is described b\ Fcthergill as a colporrhapha 
utli a peeial outline of denudation bv which the 
execs \aginal wall is excised The excision of 
ugmal wall extends well laterally at the vault 
and in m st cases there is an excision of the cervix 
al ng \ ith the vaginal denudation After the 
lenu lation the shortened vaginal walls are united 
in the median line and about the denuded cervix 
Th ugh the description of the operation is devoted 
ex lusivelv to the outline of denudation and the 
utunng of vaginal wall and cervix the good 
re ults in Jicate that there is considerable shorten 
ing of the broad ligaments and repair of the utero 
pul i fa cia— these two important features being 
ma 1 ertcntlv included more or less effectively m 
hfierent ca es dependin on the details of tissue 
exposure and the suturing emploved by individual 
operators Probably man> operators purposelv 
pass the sutures into the deeper tissues In fact I 
hmw one Australian advocate of the operation 
who recommends placing a special suture to catch 
up tissue in the broad ligament area 

Fxj crience long ago demonstrated that colpor 
rhnphv (vaginal wall suturing) does not give 
lasting support against pressure It was this 
stretchabihtv of the repaired elastic vaginal wall in 
the c dporrhaphies of pioneer gynecology that 
necessitated the deliberate stud\ as to the best 
meth cl of in luding the deeper strong supporting 
ti sues in the suturing The result of this extensive 
tudv b\ mam w orkers ov er a long period is the 
effective method of shortening the broad liga 
ments and elevation and repair of the uteropubic 
lasm c\f lamed in this article Permanent results 
from the Fothergill operation or any other 
metho 1 of denudation and sutunn" will depend 
on the extent to which these two essential features 
are included These two essential features are not 
even menti ined in the Fothergill operation while 
the i articular point that is stressed namely the 
meth d of denudation seems to me distinct!) 
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disadvantageous The undue length of time 
consumed in the operation as I hav e seen it could 
bematenallv reduced by employing a less tedious 
method of vaginal wall dissection and also b\ 
omitting the cervical amputation except when 
real!) needed 

INDJCVTIOXS 

No one operation is best for all cases of prolap e 
In this as in other pelvic lesions the patient 
should have the benefit of select tie treatment The 
accompanjing conditions differ much in different 
cases and require different operative methods In 
each case the various pathological conditions 
present should be accurately determined and 
then the operative method lest meetm tho e 
conditions should be employed Some patients 
have complications necessitating abdominal sec 
tion and in such it maj be advisable to complete 
the operativ e work for the prolapse by that route 
the pelvic floor also of course being repaired 
The prolapsed uterus may be so diseased that it 
must be removed by abdominal or vaginal 
hysterectomy— the hysterectomy to be followed 
bv adequate steps to restore the upper and lower 
supporting planes of the pelvis 

In this article I have considered just one class 
of cases of prolapse of the uterus and bladder 
namely the uncomplicated This is a large class 
comprising many patients and for each of them 
the operation described (shortening the broad 
Ji 0 aments with elevation and repair of the utero 
pubic fascia) is v ery satisfactory It i simple and 
effective It accompli hes what is needed without 
unnecessary risk from extensive manipulations in 
the peritoneal cavity or from undue prolongation 
of the anesthesia It is applicable both in the 
childbearm period and m later life As already 
explained excision of the cervix when required 
for chrome cervicitis or cystic change works in 
very well as a part of the operation 

There l another operation that di ides the 
held with this one after the menopause and that 
is the interposition operation The W ertheim 
Watkins interposition operation in which the 
corpus uteri is interposed between the raised 
bladder and the anterior vaginal wall is so 
generally used and well known that a detailed 
description is unnecessarv For the aged f atient 
w ith extensiv e bladder prolapse it has the distinct 
advantage that it interposes a firm body under 
the base of the bladder for support instead of just 
the connective tissue which is sometimes quite 
atonic and stretchable in these patients Either 
operation may be carried out under regional or 
local anesthesia when conditions make it advi 
able to do so 
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A SI UD\ of the pathology of cancer of the 
rectum reveals the fact that the disease 
in the majority of cases remains a local one 
for a considerable period probably at least a year 
after its first beginnings This fact lends hope to 
our efForts in radical extirpation The ideal opera 
tion of excision of the diseased segment of the 
bowel with the re establishment of its continuity 
and the maintenance of the integrity of thesphmc 
ters is so seldom feasible that it cannot yet be 
considered to be in any sense a standard operation 
in surgery Practically all surgeons are agreed 
that a complete removal of the rectum with its 
fascial investments and its immediate 1\ mph shed 
is demanded and that with this a perminent 
colostomy must be made 

In favorable subjects the abdominoperineal 
operation as so long advocated and practised bv 
Miles is undoubtedly the operation of choice 
Carried out properly in one but possibly m two 
stages it gives a removal of the diseased segment 
scientifically adequate and technically sound 
The disquieting fact remains however that in 
approximately 50 per cent of the cases met with 
m practice this operation presents difficulties and 
risks which are serious if not unjustifiable and 
we are faced with the alternatives of merely adopt 
ing an expectant attitude of doing a palliative 
colostomy of treating with radium orofextirpat 
ing the diseased bowel by an operation which is 
less radical and therefore from the pathological 
standpoint less satisfactory but which involves 
much less immediate risk and is therefore appli 
cable in a much w ider range of cases The latter 
consists of the perineal operation following on a 
preliminary colostomy an operation with a very 
wide range of applicability and a low mortality 
(less than 10 per cent) It is this operation which 
we practice as the standard reserving the ab 
dominopenneal method for the favorable ca^ 
viz the spare wiry subject of 60 v ears or under 

DANGERS OF HIE OPERATION 
The dangers are three in number — shock 
haemorrhage and sepsis The first two can be 
readily eliminated if the excision operation is 
performed under twilight sleep and spinal xnxs 
thesia The factor of sepsis can be minimized but 


not excluded Gross soiling of the Avound may 
occur from a tear in the bowel at or near the tumor 
during the operation — a rare accident A more 
subtle form of sepsis is that from the severed 
lvmph vessels draining from the infected and 
ulcerated growth and this in some degree is in 
evitable Bv careful preliminary treatment this 
lymph borne infection can be met successfully 

PRELIMINARY COLOSTOMA 

In a case m which the obvious signs of metas 
tasis are absent and the growth is not immovably 
fixed the patient is given a general anaesthetic 
and the abdomen is opened through a mid left 
rectus incision E\ idence of peritoneal and hepatic 
involvement is searched for and if excluded the 
upper limits of the growth and anv spread by 
contiguity established The presence of palpable 
glandular involvement along the superior haimor 
rhoidal vessels is determined and if this be not 
excessive the feasibility of a subsequent radical 
operation is clear The upper portion of the pelvic 
colon loop is brought out over a glass rod through 
the upper part of the abdominal wound which is 
then closed in layers Three days later the loop 
is cut across to establish a permanent colostomv 

PERIOD OF PREPARATION 

The length of the interval of time between the 
colostomy and the radical operation is determined 
by the general condition of the patient In cases 
in which there is. a large ulcerating grow th and 
the patient is exhausted and ancemic an interval 
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tf t or 4 weeks mav with benefit be allowed In 
the average cast weeks is the rule During this 
fieri d the b wtl ibo e (he colo tom\ is well 
cleared out an J the 1 iwtr segment containing the 
growth \ wa he 1 ut and rendered as dean as 
p ssiblc \ marud improvement in the patient s 
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general condition results \s repeated obsena 
tions had shown us that the infection following 
the second operation was a mixed one and almost 
invariably was due to a streptococcus and bacillus 
coh we have now for 14 \cars taken advantage 
of the interval to ive preliminary inoculations of 
streptococcal and bacillus cob vaccines m doses 
of ten million of the former and fiftv million of the 
latter on two occasions namely 10 days and 3 
days before the second operation The value of 
this treatment we have shown experimentally to 
be enhanced bv giving 3 cubic centimeters of 5 
per ctnt nucleic acid subcutancouslv the night 
before operation to induce a leucocytosia (the 
average leucocystosis thus induced is ir 000) We 
believe that the resistive powers of the patient 
are thus mobilized before infection has gamed a 
footin_ 

RADICAL OPERVTION 

Two hours before operation morphia i grain 
and scopolamine 1 / ioo grain is given one hour 
before operation morphia 1/6 gram and scopo 
lamine 1/ 200 grain is given When 1 rought to the 
theater the patient is in 1 deep sleep and does not 
awake when through a lumbar puncture 07 
cubic centimi ter of xo per cent stovaine (Billon) 
is administered For 7 minutes thereafter the 
patient is allowed to rest in the recumbent post 
tion and in the male a rubber catheter is mean 
while introduced per uret/irani and stitched in 
position The patient is now turned over into the 
prone inverted \ position with the I ead and feet 
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low and the buttocks uppermost (Fig i) This 
position has certain advantages vi? the field of 
operation is the highest point in the bod> and is 
rehtivclj bloodless the operator stands over the 
field of operation a position to which he is ac 
customed w ith spinal anxsthesia the head low 
position is that associated with fewest after 
s\ mptoms 

STEPS OF OPERATION 

1 The anus is closed bj an encircling silk 
suture 

2 An elliptical incision encircling the anus and 
remo\ing three quarters of an inch of skm around 
it is earned upward to the sacrococc>geal joint 
and forw ard to the midpoint of the perineum 

3 The structures attached to the coccjx 
namely the gluteus maximus and external 
sphincter and in front of these the levator ani 
and the coccjgeus muscles and portions of the sa 
crosciatic ligament are severed and the cocc\x 
disarticulated b> pressing its tip forward and en 
tering its joint with the sacrum from behind 

4 Two fingers can now be passed readil> up 
into the hollow of the sacrum and working from 
behind forw ard the ischiorectal fat on either side is 
severed at its outer limit and the inferior hxmor 
rhoidal vessels are secured and ligated 

5 The Iralor am muscle on each side is now 
divided from behind forward bv the insertion of 
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Tig 6 Pelvic colon steadied by peritoneal forceps 
\ hile pe itoneal and muscular coats are di ided round the 
whole circumference by a sharp knife 


a finger of the left hand deep to the muscle and 
division with scissors as near as possible to its 
pelvic attachment (Fig ) 

6 The recto urethrahs muscle must now be 
divided This muscle which represents the most 
anterior fibers of the levatores am serves to con 
nect the rectum to the membranous urethra and 
the accurate division of it constitutes an impor 
tant stage of the operation (Fig 3) The tendency 
is to cutHoo near the urethra in an effort to avoid 
a wound of the rectum and this ma> lead either 
to a wound of the urethra or to entrance into the 
sheath of the prostate instead of the opening up 
of the space'of Denonvilhers After division of the 
recto urethrahs the finger can be passed upward 
readily between the prostate and the rectum 
(Fig 4) unless in low seated growths which in 
filtrate the prostatic sheath In the case of the 
latter the sheath and a portion of prostate ma> 
be sacrificed w ithout untoward results 
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The sh n* ligaments or fascial bands contain 
mg the midrll hemorrhoidal vessels can now be 
casilv felt n cither side preventing further de 
hvcrv of the rtetum Thev must be secured in 
forcej s as high up as possible cut and ligated 
(Hg s> 

S The p nt mum is opened and divided well 
r und to either ide if the rectum It will alwa\s 
I c foun 1 that division if the lateral reflections of 
the peritoneum allows the rectum to come down 
frcelv 

) The 1 west part of the pelvic colon can now 
be gru ped an 1 brought down and the further 
dc cent of the rectum is impeded merely by its 
vascular pedicle c ntaimng the superior haimor 
rh lJal ves el It is desirable to ligate these 
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vessels as high up as possible and it is often 3n 
advantage to divide the bowel and invaginate the 
upper end before the vascular pedicle is tackled 

10 Di ision and imagination of the colon may 
be greatly simplified by the adoption of the cuff 
method (Tig o) The site for division which must 
be at least inches above the upper limit of the 
growth is put on the stretch and with a sharp 
knife the peritoneum and muscular coats arc 
divided all around leaving a relatively slender tube 
of submucous and mucous coats (Fi" 7) A cat 
gut or fine linen pur e string suture is inserted in 
the bowel three quarters of an inch above the cuff 
and then a strong catgut li aturc (No 2) is tied 
round the denuded portion \ li ht clamp is 
applied distal to the ligature and the bowel cut 
through with a carbohzed knife or the cautery 
The bowel proximal to the purse string suture is 
then steadied with two Allis forceps the stump 
invaginated and the suture tad By the use of 
this cuff method all difficulties with subpentoneal 
fat and hypertrophied and ccdematous muscle 
which mav be considerable arc avoided and a 
stump devoid of tension and therefore adequately 
supplied with blood r suits 

11 The ligation oj the 1 as ular pedicle contain 
mg the superior hiemorrhoi Ials is now effected 
and this can frequently be done almost inches 
hi her than the divi ion of the bowel As this is 
the most important route of lymph spread it 
represents perhaps the most vital step m the 
operation It is best done by the passm and 
tying of the ligature without the application of 
any forceps or clamp 

1 The closu e of the pe itoneum of the pelvic 
floor by a continuous catgut suture wfti h fires 
the colon stump in the suture fine completes the 
operation (Fig 8; 

The cavity left is a large one and in the male 
especiallv there is no means of obliterating it In 
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man> cases it must inevitably be mildly infected 
from the number of se\ered lymphatics running 
from an ulcerated area It is itiscr , therefore to 
dram freely by means of a large tampon of gauze 
covered by perforated oiled silk One or two fish 
ing gut sutures are inserted at the extremities of 
the w ound the major portion of which is left open 

ATTER TRE VTMENT 

The patient is put back to bed with the foot of 
the bed raised one foot and is left in this position 
for 12 hours This prevents postoperative head 
ache probably by precluding the seepage of 
cerebrospinal fluid from the lumbar puncture 
At the end of 12 hours the head of the bed is 
raised to allow of descent of the pelvic floor and 
thus a diminution m the size of the cavitv left by 
operation The packing is removed at the end of 
48 hours and daily thereafter the wound is irri 
gated with weak eusol solution and lightly packed 
On an average 7 weeks are required for the healing 
of the wound Passage of a catheter is almost 
alway s required for several da>s Ihe bladder 
should not be allowed to become distended or a 
cystitis will inevitably follow catheterization 
Urinary infection is one of the most troublesome 
complications of the operation and in a few cases 


it may actually threaten life While some sur 
geons advocate the tying in of a catheter for 
several days after operation special precautions 
being taken to prevent infection along the cathe 
ter we have preferred to rely on repeated cathe 
terization Where prior to the operation there 
has been urinary difficulty from enlargement of 
the prostate the establishment of suprapubic 
drainage by means of a Pezzar catheter should be 
considered We have carried out this method in 
two cases and we have found that it certainly 
gives great comfort 

Shock is absent after the operation described 
above A certain amount of infection of the wound 
is usually found This gives rise to no anxiety and 
serves a useful purpose in that the inflammatory 
reaction tends to kill off any outlying malignant 
cells which may have escaped removal and it 
also seals the ly mphatics by the fibrosis which in 
evitably follows 

The patient should be out of bed on from the 
tenth to the fifteenth day except in elderly sub 
jeets For the colostomy some form of cap is 
fitted and the patient is encouraged by expen 
menting with his diet to find one which will 
result in a soft solid motion uithout the use of any 
aperients 
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F m tb S E'c I un f tb P t 

I NTUSSUSCEPTION in adults or indeed at 
an\ age after 5 \ ears differs considerably from 
the disease as it occurs in infancy and early 
childhood not only in its clinical aspects but 
especially in its etiology No constant patho 
logical condition has been found to explain its 
frequency in the early years of life whereas in 
later life statistics show that in the overwhelming 
majority of instances a tumor or more rarely 
some other locali ed lesion of the intestinal wall 
is present and must be assumed to be the under 
lying cause This fact is well known to students 
of the subject but most surgeons encounter but 
rarely intussusception in the adult and ignorance 
of the presumptive etiology leads to failure to 
cure rather than temporarily to relieve the con 
dition and results in multiple operations which 
might have been avoided A case is here reported 
which illustrates this fact and is added to 1 
similar ones found in the literature 

Th p l nt (S g N 4 53) a ma d Syrian Oman 
>e of g w fir t dm tied to the P te B atB g 
h mil p t 1 J e 9? mpl mng of amp like 
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til 9 h sh b m n tp t d d beg n to ha e 
s e tt ck of mie c h hk p n n th low r ab 

d m Shortly aft n d he imm at d to thi u try 

nd as h sympt m c ntinued h ffe ed the 1 of her 
pp nd h t sils nd th b. tion f h r nght k dney 
I p t of th e ffo ts the tt k m with me as ng 
fq y dclddaeand m ting Sh 1 st 4 
p nd in we ght E m ation ws eullyngt e 

ept f d n of main tnti n nd v opt t c 

post e P lp t o of th bdom n h w d gu 0 
ta t mass wh h w th ught t be d e t feec 1 
te 1 0 Repe t d st I minatio w gat e 

B n mgast t st n 1 tudi s h wedn e d of y 

1 tnn p th 1 <nc 1 1 on b t nfi m d the did ess 0 
of v s opto A bdomm 1 s ppo t w p es nbed d 
sh was dr cha ged w th the diagrto of isce ptos s 
Sh wa dmitt d se 0 d time (S rg No 549 ) o 
J n ty 1 96 having b f Uowed a th 0 t Do 

D pa tin t and wtrutd st h gneal hygi ne d 

d et She h d be n w arm sati fa torj abd minal s p 
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f wh rs b f 0 e dm s n he h d s dden pain m 
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am ti n ho edad finite mass in th left 1 we q adrant 
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a sociatedwith blepenstals butonp Ip tio th ma_s 
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c ns d d th most p ob bl expla at n At pe at 0 n 
b ptemb 9 9 7 n mtu s epti n fo min m ss 3 
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small bpoma sp mgin f m the muco memb e 

A search of the literature discloses 10 similar 
cases which are briefly abstracted 
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the intestine resected The patient made a recov ery and 
was well 3 months later 

Case a Reported by Hartshorn A man without pre 
monitory symptoms suddenly developed an attach of 
intestinal obstruction with tenderness in the right lover 
quadrant At operation an lleocacal intussusception was 
found It was easily reduced No tumor was noted On 
the tenth postoperative day symf toms recurred and at 
operation evidence was thought to be found of obstru non 
due to adhesions On this occasion however a tumor o er 
looked at the previous operation was found in the ileunr 18 
centimeters from the ileocacal valve It may be presumed 
that the second attach was in reality due to a re urrent 
intussusception which \ as spontaneously redu ed The 
tumor proved to be a fibroma 
Case 3 I eported by Collier A woman of 26 years had 
had attacks of abdominal pain anl vomiting at intervals 
of months At operation a small adenoma of the ileum 20 
centimeters from the cx um was found and removed Two 
months later the symptoms recurred and at the se ond 
operation an intussusception 15 centimeters proximal to 
the site of the old operation was found It was easily re 
duced A few days later the same symptoms re urred but 
operation v as refused until 6 months later when after 
marked loss of weight and pe sistence of obstructive symp 
toms an ope ation was done when apedunculated tumor of 
the jejunum was found and o centimeters above this an in 
tussusception Both tumor and intussusception were re 
sected and the patient recovered 
Case 4 Reported by \\ ardill A man of 43 years gave a 
history of intermittent attacks of abdominal pain for 7 
months and fresh blood in the stool the day before dm 
sion Symptoms pointed to partial ob traction At opera 
tion an intussu ception of the descending colon was found 
v hich v as easily reduced No tumor \ as found at the 
point of the intussusception but 5 inches proximal there 
was a small f rm carcinoma Three weeks later the ab 
domen was reopened for the purpose of removing the 
growth aDd it was found that the intussusception had re 
curred and the tumor was then at the apex of the intus 
susceptum It was resected and rccov eiy ensued 
Ca e 5 Reported by Barnn ton A girl 6 years of age 
gave a history of attacks of abdominal pa n and vomiting 
for 2 years Examination showed a palpable abdom nal 
tumor laparotomy disclosed an intussusception of the 
jejunum which was easily reduced v ith recovery No 
tumor was not d Tw o w eeks later the symptoms recurred 
and at a second operation another intussusception v as 
found at the same site which was again easily reduced On 
this occasion lesions which appeared to be tubercles were 
noted on the peritoneal surface The symptoms recurred 
irregularly anq 10 months later a third operation was done 
revealing an intussusception of the jejunum at no less than 
3 separate points Again reduction vas accomplished and 
the bowel carefully examined but no definite tumor felt 
On 2 occasions during conv alesccnce a recurring mtussus 
ception was reduced by manipulation through the abdomi 
nal wall One month later a fourth operation as necessary 
when an intussusception was again found and reduced On 
careful examination it was then possible to feel distinctly 
two groups of tumors in the bovel some 6 inches apart 
and it was evident that these were the cause of the intus 
susception A resection was done and the patient re 
covered Pathological diagnosis adenopapilloraa 
Case 6 Reported bv Lee A woman 40 years of age 
gave a story of recurring attacks of pa n in the nght lower 
quadrant At the first operation the appendix was re 
moved and found to be normal Symptoms continued and 
2 months later assumed the character of obstruction At a 
second operation a double intussusception of the ileum 



Tig Portion of ileum resected (Surg No 4053) 
showin" 1 tumor B intussusceptum and C intussus 
cipiens 

wasfouni hich \ as easily reduced with recovery Three 
v eeks later the sympton s recurred and at a third operation 
an intussusception identical with the previous one was 
d scovered It \ as reduced and a tumor vas felt within the 
bo\ el The intestine was resected and the patient re 
covered Patholo ical diagnosis fibroblastoma 

Case 7 Reported by Graham A boy about 14 years 
of age gave a history of cramp like abdominal pain for 6 
weeks \t operation an ileocecal intussusception was 
found and easily reduced Subsequently attacks of pain 
and vomitin" continued and 5 v eeks later a second opera 
tion v as done and the ileocecal intussusception was again 
found Reduction was impossible on this occasion and the 
bowel was resected and showed on examination a round 
cell sarcoma of the terminal ileum Patient recovered 

Case 8 Reported by \\ atls A man 4 years of age 
gave a history of cramp like abdominal pain and occasional 
vomiting for 3 years and entered the hospital with symp 
toms of acute obstruction with visible peristal is and a 
palpable mass At operation an intussuscept on of the 
lower ileum was found and easily reduced Two peduncu 
lated tumors were palpated within the intestine but re 
moval was not attempted at th s time The symptoms 
recurred one w eek later and at a second Operation a similar 
intussusception was found and was with difficulty reduced 
The intestine was resected and the patient recovered but 
had an intestinal fistula for some months Vt a third opera 
ton a pedunculated tumor vas found in the sigmoid 
which was resected Examination of the rest of the intes 
tines showed numerous small pedunculated tumors A 
lateral anastomosis was done around one which eemed to 
be producing an invagination The patient recovered 
Three months later a fourth operation was necessary at 
which 7 pedunculated tumors were removed ani anothe 
lateral anastomosi performed The patient recovered and 
was well 4 months later 

Case 9 Reported by Cope V man 21 years of age gave 
a long story of attacks of v lolent abdom nal pain for which 
appendicectomy was done without relief at a subsequent 
attack visble penstal is was detected and at a second 
operation adhesions \ ere found which were thought to be 
the cause of the obstruction and were freed One week 
later on account of recurrence of symptoms a third opera 
tion was done and an m tussusception of the jejuno ileum 
at about its mid portion was found and reduce! Search 
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These n cases may be divided into 4 groups 
on the bases of treatment given and the failure 
of the surgeon to rcco 0 nize the complete pathol 
ogv 

Group 1 \t the first operation the mtussus 
ception was found and reduced but the tumor 
which caused it was overlooked thus necessitit 
ing 1 second operation for its removal This 
happened in S instances 

Croup \t the first operation an mtussus 
ception was reduced and the tumor resected but 
a se ond tumor was overlooked which later caused 
another intussusception and required a second 
op ration for resection 

Group 3 U the first operation a tumor not 
accompanied by intussusception was found and 
resected at a second operation an intussusception 
was reduced but the causatn e tumor ov erlooked 


a third operation was necessary to resect the 
second tumor when it caused a recurring intus 
su ception 

Group 4 \t the first operation an intussuscep- 
tion was reduced and the causative tumor was 
found but was not removed at a second opera 
tion a recurring intussusception wasresected with 
the tumor at third and fourth operations mul 
tiplc tumors were removed or excluded 

It is clear that to a greater or lesser degree in 
these reported cases there was a failure on the 
part of the surgeon to understand clearly the 
relationship between tumor and intussusception 
In one instance it was onl> after an mtussuscep 
tion had been reduced three times by laparotomy 
and twice b> manipulation through the abdominal 
wall that at a fourth operation the true relation 
between tumor and intu susception was realized 
and a cure of both conditions was accompli hed 
by resection 

The cause of intussusception has long intrigued 
the interest of clinical investigators Three under 
lung factors have been proposed (1) perverted 
peristalsis (2) paralvtic conditions of the bowel 
allowing prolapse (3) a lesion of the intestinal 
wall whether or not causing partial obstruction 
such as a tumor a diverticulum an ulcer or an 
inflammatory thickening 

The first two suggestions are vague and un 
supported bv satisfactory evidence As Uardill 
remarks the bowel is expected to display 
suicidal tenden ics for no apparent reason It is 
true that at laparotomy under local anassthesia 
or in the experimental animal transient slight 
invaginations of the bowel arc 01 ten noticed and 
also that similar conditions arc found at autopsy 
but there is nothing to prove that these con 
ditions are other thin transient or agonal On 
the other hand the third theory is abundantly 
supported by evidence from the literature Ras 
semeyer states that in S4 cases of mtussuscep 
tion in adults tumors were present in 20S and 
appendices or diverticula were found m the re 
maimng ,6 Clifton and Landry tabulating 45 
instances of fibromata of the intestine say that 
in 31 patients m whom the tumor was present in 
the lumen of the intestine intussusception was 
present in 29 Lliot and Corscaden say that of 
300 cases of intussusception in adults 100 were 
associated with neoplasma and many others 
with ulcers or foreign bodies and inasmuch as 
tumors are so frequentlv overlooked it is prob- 
able that the proportion is much greater Cases 
are reported of invagination of a Meckel s di 
verticulum causing intussusception (Lower) ora 
typhoid ulcer or a local thickening due to tuber 
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culosis The tumor or other lesion is almost m 
varnbl) at the apex of the intussusceptum The 
mechanism probabl) represents the reaction of 
the intestine to the tumor as a foreign body w hich 
it attempts to expel A pedunculated tumor may 
be pictured as l)ing with its free extremity swept 
caudad with the ficcal current A peristaltic w a\ e 
approaches it from the cephalic direction and 
pushes it into the relaxed intestine be>ond where 
it is gripped b> successive rings of contraction 
which push it onward while the intestine now 
relaxed at the point of attachment is drawn after 
it permitting the growth of the imagination at 
the expense of the intussuscipiens It is not dif 
ficult to picture the same process m the case of a 
massu c ulcer or other mural infiltration It must 
be admitted however that in the presence of a 
tumor the intussusception sometimes maj be at 
some little distance either proximal or distal 
suggesting that the new growth has caused to 
appear in its neighborhood an anomalous t\pe of 
peristalsis Collier in reporting a remarkable 
case of this sort sa\ s There is no doubt that 
this woman had two adenomata and two intus 
susceptions along her intestine at the same time 
in order from above downward as follows intus 
susception adenoma intussusception adenoma 
Objection will be at once raised that while the 
etiological factors suggested ma> account for in 
tussusception in adults they arc absent in the 
vastl) more numerous instances in mfanc> and 
childhood It is well known that the lesion is 
more common in the first 2 > cars than in all sub 
sequent >ears of life taken together and that it 
occurs as an invagination of the terminal ileum 
into the large bowel either through the ileocecal 
valve or with that structure acting as the apex 
No tumor or gross pathological lesion seems to 
pH) an) part in this process — a fact which tends 
to discredit the etiological responsibilit) of these 
conditions in intussusception in older individuals 
Perrin and Lindsay however elaborating sug 
gestions made bv others call attention to the 
enormous development of the l)mph follicles in 
the wall of the terminal ileum and about the 
lleociecal valve which reaches its maximum be 
fore the age of 2 and which is doubtless aug 
mented in bulk b) toxic absorption due to dis 
turbances of intestinal digestion so common 
during the first vears of life Thus the bowel 
wall at this point maj become so massive as to 
constitute a tumor which ma) lead to mtussuscep 
tion in the same manner as does a true neoplasm 
m the adult If this v lew is accepted it places the 
etiolog) of most cases of intussusception on the 
same basis 


In a review of the cases noted in this com 
mumcation it becomes evident that the clinical 
picture of intussusception in the adult varies con 
siderabl) from the conventional one which is 
based chiefly on the s)mptoms of the disease m 
infanc) In the adult the attacks are irregularl) 
recurrent often with long free intervals The 
symptoms are often mild consisting of colic like 
pain nausea sometimes vomiting but they ma) 
be more acute and characteristic of obstruction 
A tumor is frequentlv not noted but when present 
with visible peristalsis especiall) if the tumor 
subsequently disappears the picture is almost 
pathognomonic Gross blood is seldom noticed 
in the stools Such rather vague and inconclusive 
s)mptoms lead too often to ill considered opera 
tions for the removal of the appendix or fixation 
of the kidne) or some meddling with the pelvic 
organs The true diagnosis ma) be suspected but 
cannot be confirmed because barium X ra) 
studies cannot be made in the presence of acute 
s)mptoms and m the free intervals the scant) 
diffusion of the barium in the small bowel does 
not permit the tumor to be outlined 

SUJIU VRY 

From a studv of this group of cases it seems pos 
sibly useful to formulate as follows certain sug 
gestions for guidance in a field where the chances 
of a misstep are considerable 

1 Among the possible causes of irregular 
attacks of colic like abdominal pain in adults 
without obvious etiolog) must be counted recur 
ring intussusception 

2 In patients with such symptoms to remov e 
a suspected but innocent appearing appendix or 
to fix a harmlcssl) mobile kidney without careful 
examination of the intestinal tract is poor 
surger) 

o If an intussusception is found and reduced 
it is wise to assume that a tumor is present at the 
apex of the intussusceptum which should be re 
moved 

4 If no tumor is found in connection with the 
intussusception search should be made for one a 
short distance both proximal!) and distall) 

5 If a tumor is found without intussusception 
the intestine should be examined proximallv and 
dist ill) as another one ma) be present there 

6 In an) case of intussusception due to tumor 
the whole intestinal tract should be examined as 
thoroughl) as possible since tumors are often 
multiple and mav cause recurrent attacl s 

Ever) tumor of the intestinal tract especiall) 
if the tumor is situated within the lumen of the 
intestine no matter how benign the character 
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of the growth should be removed unless there is 
definite contra indication since it alwajs carries 
the threat of intussusception 
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TUNCTION or AN EPIPHYSEAL BONE TRANSPLANT 
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I T the epiphysis has been destroyed the bone 
wall not grow in length from this implant 
at the pomt of epiphj seal absence unless 
an epiphj sis is transplanted I ha\e not >et 
demonstrated that a transplanted epiphyseal 
line of joung bone will become osteogenetic In 
the next case that presents itself with an absent 
epiphysis I shall take the upper or lower end of 
the tibia with its epiphysis and transplant it be 
cause I feel that in young individuals it should 
become osteogenetic This was written in 191. 
by that resourceful surgeon John B Murphy in 
a discussion of the subject of bone grafting 
One of the instances most liable to end with 
the destruction of an epiphjsis is acute foudroy 
ant osteomjelitis which has not received prompt 
treatment With improving medical education 
fortunately such cases are bound to become a 
rarity Of course since 19 1 innumerable cases 
of osteomjehtic destruction of the shaft of bones 
have been successfully repaired by means of bone 
transplantation by various surgeons In the 
field of bone grafting there is also a small num 
ber of cases on record m which entire joints have 
been transplanted with success But m spite 
of these facts in the literature available to me I 
have not been able to find a case reported of sue 
cessful transplantation of a piece of diaphysis 
with the epiphyseal line and a part of the cpiphy 
sis attached in which the epiphysis has suntved 
grown and continued to function physiologically 
From this fact I derive the justification to swell 
the already voluminous literature on bone graft 
mg by the report of a case which on account of 
its continuous observation from 191 to date 
has proved extraordinarily mteresting and in 
structive In passing I may say that the words 
of the eminent master quoted above furnished to 
me the stimulus for proceeding as I did in my 
attempt to re establish anatomical relationship 
and function to the leg of the patient 

S H at the age of 4/ y ears in the beginning of Novem 
ber 1910 had severe pain in his left leg and high fever 
The case was treated as rheumatism W hen I saw the boy 
first on Is ov ember to there could not be any doubt as to 
the diagnosis osteomy elit s acuta Immediate operation 
was advised The pus had in several places already broken 
through the cortex of the tibial shaft The medullary 
cavity was thorou hly and extensiv ely opened The condi 


tion of the patient was very bad but improved gradually 
Within weeks practically the entire lower half of the 
tibia including the epiphysis became sequestrated Then 
the wound started to granulate quickly and on December 

1 1910 the patient was discharged from the hospital with 

the entire cavity m healthy granulating condition In 
another months (February 1911) the skin had healed 

At that tune I had already advised the patient s father 
that later on probably a bone graft operation would have 
to be done but that this would not be possible until the 
leg had been free from any recurrent inflammation for a 
considerable length of time Meanwhile we confined our 
selves to combating the increasing deformity which on 
account of the continued growth of the fibula and the 
retardation of growth of the tibia finally reached a con 
siderable degree with such inversion of the foot that the 
patient practically walked on the external malleolus The 
Vray taken on July 3 1912 (n* ib) shows this quite 
dearly The frontal a is of the talus is tilted about 45 de 
grees with considerable inward rotation of the sagittal 
axis The malleolar end of the fibula is about 3 centimeters 
lower than normal with reference to the talus The radio 
gram also shows the result of the osteoblastic activity of 
the survivin periost This had at that date come to a 
stand still For all practical purposes we had here reached 
a final result which from the standpoint of weight bearing 
was entirely unsatisfactory 

Meanwhile (May 1912) I had read the above mentioned 
r6sum6 of Murphy with the suggestion quoted I decided 
that the case was an appropriate one for a trial of the 
method and after a consultation with the father of the 
boy obtained his permission to proceed with the expen 
ment 

On October 5 191 the operation was done The chief 
principles considered essential for success were first 
aseptic work second careful preparation of the graft bed 
with the intent of obtaining as good a blood supply as could 
be had third accurate apposition and firm fixation of the 
graft fourth subjection of the epiphyseal line to good 
physiological pressure (Wolff slaw) andfifth thorough im 
mobilizat on of the ankle for a considerable length of time 

Operation An incision was made about u centimeters 
long anterior to the old scar The soft parts were lifted up 
en masse on both sides and all scar tissue in the neighbor 
hood of the graft bed was thoroughly excised The mam 
spur of the tibia (Fig ib) was preserved while most of the 
bone situated medially was remov ed The idea was to cut 
a good notch into the tibia for reception of the upper end of 
the graft and to vivify the remaining lower part of the 
tibial spur in order to obtain good lateral apposition for 
most of the len 0 th of the transplant (rig 3) In the process 
of preparing the graft bed in the lower part of the wound 
the greater part of the upper surface the trochlea of the 
talus became exposed The distance from the notch cut 
into the tibia to the talus was 10 centimeters 

Then a transplant was taken from the right tibia (Tir 2) 
including the epiphyseal line and the internal malleolus 
The piece was 13 centimeters long and was removed with 
blade saw and chisel m the fashion indicated in Figure ? 
The periosteum was carefully preserved and some of the 



6SS 


SURGERY GYNECOLOGY AND OBSTETRICS 


med Uarjsp a was l ft U h dtoth co te \\ th 

p t I 1 the t pla tr s&edfiml 1 th bed p e 
p dim fash me nc cl the 1 te al p 

t th t b th g ft a d small pr sc cd p e f the 
m d 1 r t d t b a I th p oc ss th talus w 

p d d wn by t cf I c s n f the foot Th g aft 

all b ft r le se fth tf c The s It was a 

t f th f ntal a. t bo t j d g s ad a 
1 tl f th leg f ne ly 3 e t m t (F 4) 

\ft th tf d "as tur d d a pi t c st 
pi 1 1 h t tl 1 e d mb at th f t 
1 1 f th f the best ep rted by e tes 

f \ j t L f m tuu to Urn 
I Th \ y f Im tak n n Jul> 3 q h ws 

th ip p t f th t b nd th o teomjel t c d struc 

t l 1 1 e"W 1 16 c tint t b lo thekn j int 

l tl tb l h ft to l> h If ts m Id m te 
Hpt 1 I thdgeffinlgeeto after 


Ij, l P d (, m I J 1 ) 3 9 ah's the l wer 

1 f th t b b dlj d ft t s r ga ds e at 

II lid 1 p dl t I dapooly g at d 

mill Th j ph> £ n a d the t ra 1 mal 

11 Ip l>p tTlt! phdp 
b t 5 tun t d t f tal f m I of 

It d hh htbign dt 

4 1 tl t tl t n 1 m 11 olu to h tl e 

K 1 Ik lifts e ted d inward 

t t 1 

It. lh p t tak 6 c L ft the 

p t \ mb 19 d h *s th n th 

hi t h f m h h lh g it tin It t d 

tl h th p phj al 1 d in 1 d th t p rt 

f th m 11 1 t u \n \ v p tur of th 1 ft 1 g 

t ke t th m t m isu al 1 t v c nt ! a 

h y pi t t d p \ y tfit 

I * Th d mm t k t h f th t nt f 

tl k ft t k f ml) ht t b Its 1 th i\ 

Im t Th ctn pitd tthtbo 
1 1 I f fth k! j t 

1 4 Th t t fid amtln I tie 

p t D mb 8 9 h th mm dl tc 

It f tl 1 t Tl g ft ts 1> th 

l 1 t t tl t b Th ding 1 a h Id 


t pp t t tl e t b al p Tie 

1 I I b p h d d m ■ 


v .. .. th f to th fib 1 

. 1 If It pp fa pp h mu hmo th 

h u t 1 Tl j 1 1 n d t tlj II Themll 

f 1 1 th 1 ft d b th p ph> 11 n f the 

g ft 1 h h Id t th t n pi tbyth 1 n ea 
fp tig tdb d p nds to th f 
m t 1 m U 1 s TJ \ t p t h s to 

t k f m d a nt gl Th of > 
l ttl h d 1> p h p 1 ht m nt Un ttin 

t b I d th g ft Imm d t 1 b it pphys il 

1 th m t b small f b rpt 0 
l sfhd ra (J ly 93 h th 
b g p f th b e f m wh h th g ft w 

t k II t pi t b gi t f nn n th th tb 

t t 11 d lh d phj f th g ft sh 1 ttl 

ha hi th pphj sin 11 in Im Tl e 
K 1 dl t 1 rp n d I meg thin the 
t Id in t Th t I bin p shdd rah) the 
g th f tl p phj (set 4) d t fro t I 

PI I th n w t Im dm Th ep ph> 1 
t f th t p! t b d d med ally t 

th f m t f m H’ol lik p j cto f th g ft 

P phi 

1 6 Th \ y film f M h3 93 hxs 

till rcater enlar ejnent of the ep phj is with heavy a eas 


of c l fi atari The ep phj seal line f th transpl t» 
d t tlj d cern ble It erhib ts s m ir egula t es 
Un n f the d aphj of the g aftproce dsno mally alo 
th e ti t b al spur 

r 7 In the d g m of \pnl 5 1913—6 m ths 
fte pe at 0 — th ght 1 still hows I arlj the ar 

f om which the t a pi ntw s taken altho himtsuppe 
c d the str te d ncy tad obliter t n The 
gaftsh -sfurthe growth and m eh m ene us alcti 
c ti of tl e cpiphy 1 The cp phys al li g ad lly 
d pp a ng fh d aphys f the t n pi nt b c ra s 
th k s h le ts u n th th t b Im t c mpl te 
On th med al mall p e of t bi e n tic s steo* 
pi t a t lty t ruling t d un with th d phys is 
f the t bia nd th t a pi nt 
F u 8 The 1 t wa taken M j 7 91 3 Th 
sink f at eh the tfende > f th t nspla 1 1 
g w in d n ad d ti n It 1 w d now h 
r ached a le cl 5 m wh t bel w th p phjs 1 line of 


jd st c ^ ct nd in lrnat n t unit with the g aft 


Ium of b ound d by th 

c d nc d by th s km in of tl e u it the bo 
sub t 

F u 9 The \ y p ture of O tob 913—* 

y afte th ope t n— h s tl e d aphys of the t b 

fai Iv w 11 re establ h d The v r us omp nt — 

It al tb 1 pii diaphjs f th g ft nd med 1 
ic t 1 stcopl t I mat n— a e f ran e sol d 

ra ss f bo e lh cp phj 11 of th t pi 1 1* 

1 11 bi d sh ire c n de bi b ad mn t Th 

p phj n v f rms 1 ma s pr j tin c the ep 

phj 1 line n both d It pp ar h to c 

ta v us a as of ab orpt n The ma der f the 

0 g 1 malle lus t nus h ws 1 ttlc if a j part n the 
p ss f e dju tm t ( ee Fig 4) 

T mi lhi r di m was t ke n \ st 1 
94 ne ly a j sit the p at At that tun 
the p t t h d Ik d m lly f r m th The ve 
had g d lly b c m imb dd d in the b Th p phj 

s h g n to a u f bo e th n m 1 nd has 

pu l d th tl sdms th t its £ ntal si is p c 
t c lly h l^mtal Th ankl joint 1 d tin tly 1 b! d 
f ct ns n mallj N nn 1 we 1 1 be in s tab- 

1 1 d Th j ntl in n mal r l t nship t the e 

t m 1 m Heol s Fh ne ly f med m f ep physc I 
bo 1 11 h -s s f bs rpt n e penally 

al th ep phys 11 f th tr nspl t 
I u fl e 1 t X j p cture tak n M > & 
98 6 >c s ft th p t n sh w the c mplet 

o old t a Ithetb l d the p t c f the 
p phj Th 1 r 1 t lj und d by b e 
lie pphj al I till Ightly 1 di t d but th 

b n t bee lx { th t bin e to ntm th u 
c thr h the p phj al Im 1 t th p phj s 
h ch w f ms 1 g m f bo e the fib 1 lyi g 
go f th t ma Th nkle ) nt pi nly en It 

is f ly m bi alth h th e tent f m t n s m 

1 1 t limit d 

So m ch ab t th p g f the c e 1 d by 
th r di aphic t dy V few ph tograph will ppl 
m nt th p ct 

T •ui phot ph t k n S pt mb r s 9 * 

of th b j t th e f 8 n ly > ft r the 
op t The p t t t th t tun had w lk d f b t 
8 m th Th e 1 m ho t ning— 4 5 t«s-~ 

f th l ft tab Th d ta e l m the 1 w ma gin t 
th p t 11 t the Up f th tern 1 m lleol is 34 5 

e tan t is n ht d 3 c ntun t rs a 1 ft « 

The 1 ft pat 11 a points t ht f ard wbd the f 5 



STRAUB EPIPH\SE\L BONE TRANSPLANT 


689 



Fi ia Tie, b Fig 


1 abducted about 4s d grees There is a slight de„ ee of 
pcs calcaneocavus and some atrophy of th entire left 
extremity But moti in and function are g od 
Inures 3 and 14 show the condition dcsc ibed mTiue 
1 more in deta 1 
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1 igure 15 is a photograph taken on September 3 9 S 

6 je s after the operation The patient is no\ worl 
in 0 in the building trade The function of the left leg is 
excellent There is no pain or discomf t The motion is 
go d alth ugh somewhat limited as far as flexion and ex 
tensi n of the ankle joint are c nee ned The abduct n of 
the foot with reference to the p sition of t! e patella is 
about 30 r deg ees less than 14 jears a„ The tibia 
has kept on gro ng The d tance from th lower margin 
of the patella is 48 cent meters on tl e right and 43 centi 
meters on the left side In other w ds there is a differ 
cnce of <5 centimeters as compar d with 4 5 centimeters in 
19*4 ”lhe foot still is of a slight catcaneoca us type 
alth u 1 le s so th n 14 >ea s before 

We ha\e here a case of transplantation of a 
piece of bone including shaft epiphy seal line and 
epiphysis which has been successful in so far as 
survival growth and function of the epiphvsis 
is concerned After 16 years and the completion 
of growth of the individual the present state in 



Fig 8 Fig 9 r g 10 Fig II 



Von LACkUM TORTICOLLIS 


691 


TORTICOLLIS, REMOVVI IN E \RLY LITE OF THE FIBROUS MASS 
FROM THL ST ERNOM ASTOID MUSCIE 

II 1 1 RO\ \ on I \CkUM MD New \ork 


I mth f th \ \ L( 

T HL etiology of congenital torticollis so 
called remains controversial I he first at 
tempt at correction of the condition In open 
section of the stemomastoid muscle seems to ha\ c 
been made in 1641 by Isaac Minnius in Gcrman\ 
Various theories as to cause ha\c been suggested 
The one receiving most support is that of intra 
uterine position It is not vvhollv satisfactor\ 
however because other muscles in the neck be 
sides the stemomastoid should be more definite tv 
involved with it or at feast occasionally affected 
similarly 

That injury to the stemomastoid muscle during 
deliv er> occurs frequently is not denied \Y hether 
the muscle in these cases was contrictcd before 
birth and for that reason injured at the time of dc 
livery is not known Siffel has reported torticollis 
in four patients in whom prenatal \ rav films 
showed a crowded position of the head If the 
muscle had been contracted in titcro it would 
seem that uninjured muscles of this tvpe would 
appear more frequentlv The theories advanced 
for such incidence include ibnormal position rc 
suiting in ischemia from mvolv ement of the supe 
nor thyroid artery infection excessive nervous 
stimulation and an anomaly in the muscle bias 
tema itself Again it would seem that other 
muscles in the neck and elsewhere might occasion 
ally show such lesions and that there should be 
more postpartum evidence to corroborate these 
theories 

Denial has been made that a ruptured or torn 
muscle specifically the stemomastoid contracts 
There is evidence at the New \ork Orthopcedit 
Dispensary and Hospital and also from other 
clinics that contracture does take place though 
not always That this phenomenon has not been 
noted in other muscles may be accounted for by 
the age and activity of the patient and by the fact 
that few other muscles are isolated anatomically 
to the same degree The stemomastoid is isolated 
by its oblique and superficial position and by m 
unusually fym sheath throughout its entire length 
and circumference The muscle is comparative!; 
long and narrow A scar in it especial!; in an 
infant might therefore produce a much more e\ 
tensive contracture than would ordinarily be ex 
pected The fact that injury does not alwa; s pro 
duce a contracted scar is perhaps explained by the 
extent of the injury and the physiological condi 
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tions of repair Not all scars in the skin develop a 
keloid 

The following cases are reported to show the 
actual conditions encountered in 4 infants having 
torticollis w ho w ere operated upon for the removal 
of masses from the stemomastoid muscle and to 
show the result of this removal None of these 
cases was responding to the treatment of massage 
and manipulation usually relied on for infants 

Un Fk U ODAIf Vo 93231 July 19 6 
Thepaticnt afenale waslrou lit to the hospital when she 
a 5 week old A hi tory vas giv cn of a breech pro enta 
tion and d fl cult del ery \ lump in the neck was noticed 
ho tly after hi th The child held its I ead turned to the 
left and t lted to the r ht In the middle of the right 
tcrnomastoid v a a f rm s\ ell ng about 1 inch b> 4 inch 
Movement of 1 ead to the right was verv limited 
July 7 19 6 Th ough a linear incision the mass in the 
ste nomastoid vas exposed and found to be a tough f 
brou po t n which extended entirely through the muscle 
and wa sharply 1 mited with n the sheath Torn mu clc 
hber v e e cl a ly e ident at the upper and lower poles 
1 he ma was remo ed and no attempt was made to clo e 
the gap in the mu cle though the subcutaneous ti sues 
were uturedt the bottom of the \ ound \o retentivcip 
pa atu was applied Ma age v as begun in 4 days 

Tehruaryo 9 7 Seven months afteroperation The scar 
wa v ell he 1 d There wa no pain or tenderness The 
child h Id her head tr ght and mov ed it freely in all direc 
t o s borne kind of continuity had apparently been estab 
1 hed I et een the divided ends of the stemomastoid and 
the mu cle vas function g although it v as smaller and 
I rmer than on the oppo ite side It was of normal length 
June 3 192S P act cally y ears since operation Mo e 
ment of the head vere perfectly free in all directions The 
di ided end of the stemomastoid had connected Up and 
appeaedt be function gnormallv No palpal 1 c ev idencc 
of fibrous tis ue v a fou d in its extent no facial a ym 
met v or coliosi a d the car was I arely visible 

Cvsei E L No 94358 August 1926 Thepaticnt a 
female v a b ought to the ho pital \ hen 8 weeks old be 
cau c of a lump noticed m the ight side of tl e neck about 1 
month after b th Deli ery had apparently been normal 
Tl e head wa t lted mode ately and mov ement to the left 
a h plv limited Alim swell ng was palpated in tl c 
middle of the felly of th ight sternoma toid muscle 
September 13 196 The child was operated upon an 1 
tl e well g expo ed The e \ as found to be an area of 
thick ca ti ue e tend g entirely aero s the mu clc a d 
upv ard a d downward th ough th mu cle l elly a di tance 
of ab ut 1 5 che It as sharply limited to tl e mu cle 
\ pa t of the ma r 251 ches v s removed No plaster 
wa appl ed The head w s held m an o crco reeled po 1 
ti a fa possible v hile the wound was heal g The 
ou d healed well Uthee dofrodav the child herself 
held her head t ighter without support Mas age was not 
begun for r month 

December 7 926 Child had full motion of the head m 
every direction 
d dj i 0 S- 
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r- 3 Case 3 \ C Low jower photomic ograph 

shov ing the connective tissue and dense car ti ue which 
compo ed the mass remo ed at operation Mu clc liber n 
Cross section are seen singly and in groups s attered 
throughout the picture 


The head was held in normal position and was freely mo 
able in all directions 

In going over these cases it will be noted that 
there was no abnormality of the surrounding mus 
culature of the neck When the sternomastoid 
was released practically full movement was pos 
sible Also with the exception of one case the 
sternomastoid was apparently normal above and 
below the site of injury though in the last case re 
ported the scar ran into both div lsions of insertion 
In the one case the hemorrhage onnjury had run 
up and down the entire length of the muscle but 
in the outer aspect had left what appeared to be 
normal muscle tissue This condition is difficult 
to account for except bv the fact that it was the 
oldest case and was definitely traumatic Further 
more the scarred part as well as the normal was 
limited by a normal appearing sheath The latter 
had perhaps been tom with the muscle but bung 
fibrous tissue its repair had left it in good condi 
tion On the other hand an intact sheath may be 
the important factor as by closely confining any 
hemorrhage which mav have occurred absorp 
tion might be limited and a scar rather than good 
repair result In 2 cases the mass was not noticed 
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1 1 4 Case * \ C IIi 0 hpowerof ri<mre3 Note the 
h mogencou appearance of ome muscle fbers and the 
pre cnce of vacuoles in others ind catin„ degeneration 


until a month after birth This is ev idence of con 
tractureof the original traumatic mass which was 
perhaps so widespread and soft that it escaped 
notice 

In all cases muscle tissue was distributed through 
the mass of scar becoming more extensive as the 
muscle was approached at either end or on the 
side in the one instance The fibers m the mass 
proper were degenerating apparently from pres 
sure Since operation except for the slight post 
operative scar the muscle that remains has con 
nected up m one way or another and is functioning 
in an approximately normal manner This has 
been noted in older cases where a simple myotomy 
was done to correct the deformity Whether or 
not the muscle was contracted m utero has not 
been determined This seems doubtful because of 
the normal appearance of the uninjured portion 

Two of these cases however were apparently 
normal deliv enes They are sisters and it is inter 
estmg to note that another child in this family 
one of two brothers also had a torticollis which 
was associated with a mass in the side of his neck 
There is said to have been no difficulty in his de 
livery Correction was made at 9 months of age 
by simple my otomy and the result has been excel 
lent If these muscles were contracted tn utero 
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RECONSTRUCTION OT THE H1I> IN C-VSES OT IRREDUCIBLE 
DISLOC UTONS 1 

\f 1 1 I D J BLK V MI) I u r m. r ii I lnv>\l\ vniv 


A NUMBER of methods are emploved for tin 
correction by open procedure of the irre 
ducibh, dislocated hip but the\ will not bt 
considered in this paper as the\ are fullv de 
scribed in the textbooks upon operative ortho 
pedics These methods have proved their great 
value to their originators but none of them has 
more iully and more thoroughl> undertaken to 
achieve what nature has failed to accomplish than 
has the procedure to be described To produce 
security of the unstable hip — to render it a walk 
ing and supporting part for the lower extremitv — 
is a tremendous task for an) orthopedic surgeon 
and finally to establish such a hip as a durable 
painless and serviceable joint is the end result 
to which we aspire 

In developing the method to be described I am 
indebted to Dr A Bruce Gill of Philadclphi i 
l he systematic thorough technique embodied in 
this procedure is assurance of the soundness of the 
end result Possibly it may be said that in this 
technique there is nothing new but it must be 
agreed that ev en if there be a meshing or dov etail 
mg of methods the plan is what might well be 
classed as a svstematic undertaking to be applied 
m the cases of hip dislocation that are to be cor 
reeled by the open method when reconstruction is 
the only choice 

While bloodless reduction might well be at 
tempted m all cases of congenital hip dislocation 
it should not be considered after a certain period 
m the life of the patient Up to a certain age or 
dininly up to xo years but not bevond that the 
method merits full consideration There is an oc 
casional exception to this age limit but in the 
great majority of the subjects beyond the tenth 
year more especially those previously unattended 
the method should not be considered with any 
great hope of success 

Attempt after attempt by means of this procc 
dure may bring m a final effort the desired result — 
a reduced painless and functioning hip It is 1 m 
portant however that we know when to discon 
*j nu ® our efforts Onlv the milder manipulations 
should be used because even mild manipulations 
m bloodless reduction usually produce trauma and 
this is all the more true if extra force is used Great 
caution must be exercised to av oid damage to the 
temoral head such as mushing fragmentation or 
ntrophy If numerous attempts at bloodless re 

r 1 » l df ruth th up t it th Fac Uy fth C d t S 
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duction have proved unsatisfactorv no further 
consideration should be given this method Blood 
less reduction when unsuccessful may be thwarted 
In a pathological block and any hip presenting 
sui h a problem should be treated as a pathological 
dislocation 

IM)IC \TIO\S FOR RVDICVL PROCEDURE 
Reduction bv the closed method should practi 
callv never be considered in di^ea ed hips A1 
though occasionally the relaxed and paraly zed hip 
the result of anterior pohomvehtis may be re 
duced and maintained in position after many 
trials such hip joints arc not truly pathological 
problems Relaxation of the structures about the 
loint allow s it to slip apart No serious difficulties 
arising from trauma and proliferative changes 
need be solved in this group while attempts at 
reduction are being made In these cases closed 
reduction is often very simple and maintenance in 
position by proper fixation brings about the occa 
sional tunctional hip As mentioned a functional 
hip is the occasional result of bloodless reduction 
but very often the result is a disappointment and 
a failure Such failure brings recognition of the 
need for some open radical plan that will be the 
only solution for function and comfort in this 
group of hip dislocations 
The truly pathologically dislocated hip the one 
which will not remain reduced or which cannot be 
reduced isa very big problem The hip presenting 
a joint in which there are pathological changes de 
structive proliferative or both should never be 
considered for correction by the bloodless method 
It is useless No skill of the best nor patience of 
the utmost can satisfactorily establish a hip joint 
in a dislocated hip of this group A hip with cap 
sular or soft structural changes which fails to 
maintain a reduction in position should never be 
looked upon as reducible by other than the opea 
procedure Such hips should be considered for cor 
rection as soon as the age and development of the 
subject permit 

GFNERAL CONSIDERATIONS 
The satisfactory handling of this group of cases 
demands thorough knowledge of the anatomy and 
pathologv of the site for correction It is a big 
undertaking from the first inspection of the lesion 
to the day of the patient s discharge from the 



SURGERY GYVECOLOG\ Ai\D OBSTETRICS 


6gt 


ph\si therapeutic department Every case is gov 
erncd by its own requirements although there is a 
similarity in technique The undertaking ends 
satisfactcrily in the mind of the orthopedic sur 
geon only when it becomes an improvement in 
the mmd of the subject There is some Re'nbiht } 
in the age issue the range of cases here considered 
1 eing from 4 to 30 years It varies with the gen 
eral phv steal condition and development of the 
ubject as well as the degree of pathology in the 
hip commanding attention In this group of cases 
it becomes almost an axiom that the older the sub 
ject the more certamtv there is of the arrest of anv 
j ithological process in the hip Hence favored 
with an established pathology it becomes a surer 
\ orhable proposition for the operator when he 
tin Is himself confronted with a dislocated hip for 
l rrcction 

TYPES FOR OPERATION 

In this paper we are confining ourselves to hips 
whether congenital^ or pathologically dislocated 
vhich are considered the hopeless types for secur 
mj, functional articulation between the head of the 
lemur and the acetabulum per sc That is to say 
this reconstruction procedure is advocated where 
it is primarily realized that the acetabulum is 
g ne or so nearlv gone that a new one or an al 
most entirely new one must be constructed to re 
ceive the head or reconstructed head of the femur 

TICHMC.VF OF RECONSTRUCTION OPERATION 

Gene al as puts In no way is it fully deter 
mined what details shall govern the particular 
pricedure in a given case until the hip command 
ing attention is opened The operator must allow 
himself to be guided with certain mechanical and 
phvsiological expectations always before him 
Every case after operation requires most particu 
lar consideration immediately after incisional clo 
sure Fixation is a v ery important issue when the 
patient leav s the operating room proper lmmobi 
Iization in a plaster ot Paris cast being essential to 
ultimate success Formidable as this whole under 
taking mav seem it is none the less simple when 
everv thin m the handling of this tvpe of case be 
comes routine The staff of nurses in the operating 
room arran e the particular armamentaria re 
quired With the experienced orthopedist the 
average time consumed for the procedure should 
not exceed go minutes from the time of incision to 
the time when the patient leaves the table in im 
mobilization As the operation is of major char 
acter the matter of shock must not be overlooked 
Convalescence generally goes to a favorable ter 
minUion without complications 


Gross indications The reconstruction ope 
is advocated for correction of irreducible disk 
cated congenital hips — the type which has 
beyond the hope of reduction even by the ope 
method because of developmental changes due 
growth and use of parts m\ohed The host of 
cases classed under the caption of pathological di 
locations of the hip will also be di cussed 
brief consideration is given to that large group ot 
cases in which the functionally impaired or tl 
obliterated hip socket presents the problem of tf 
construction of a new one 

Pathological indications Pathological indie 
tions are to be found in anhy losis complete or in 
complete in painful hips in hips dislocated 
through paralysis in hips causing a decidedly im 
paired and faulty gait in hips in which better posi 
non and range of motion are desired and in any 
of the combinations of these When this plan is 
being considered active pathological processes in 
the hip must be ruled out Most of the established 
processes have as etiological factors such prob 
lems as unsatisfactorily repaired or unumted 
fractures of the neck of the femur where union is 
no longer obtainable paraly tic dislocation of the 
hip as from anterior poliomyelitis patholo ical 
dislocations or fractures which are the result of a 
destructive process such as tuberculosis osfeo 
mvelitis and hypertrophic arthritis Further if it 
is desired to minimize suffering from local or re- 
ferred pain and if ankv losis complete or incom 
plete in faulty position causes interference v ith 
weight bearing and gait the hip reconstruction 
procedure is indicated 

The hip trough \ box or trough is Used for the 
patient to rest upon during the operation This 
box was originally desi ned by Dr Edwin F Pat 
ton former resident surgeon of the Philadelphia 
Orthopedic Hospital and further developed by 
the author It does away with the constant an 
noy ance occasioned by the adjustment of slipping 
sand pillows and it retains the patient at any de 
sired angle from the horizontal plane to about /O 
degrees A description with photographs of this 
trough which can easily be built by a carpenter 
follows 

The patient is placed upon the bare trou h be 
fore he is given the anaesthetic and the draping is 
done after the patient is taken from the anssthet 
izing room to the operating room where the pre 
operative sterile dressings are removed A stenle 
pararubber sheet under a stenle muslin sheet is 
draped into the trough and under the patient The 
trough rests upon the operating table m the direc 
tion of long axis to long axis The trough and 
table are now ready for the draping The hip 
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trough has the advantage that the field of open 
tion is at a higher level than it would be ordmanlv 
if the patient were placed directly upon the oper 
ating table The patient is placed in the trough so 
that the back rests upon the broad side or base 
board while the well hip is upon the narrow side 
or vertical board awav from the operator The 
hip to be corrected is directh upward and belort 
the eyes of the surgeon \ number of favorable 
and easv working angles from the horizontal plane 
of the operating table are nv aifabfe — a most desir 
able feature since the operating field mav thus be 
brought from time to time into the operator s 
direct line of vision and working plane and readv 
access to the joint is thereby established Thus 
when the crucial incision for the approach to the 
hip joint is made the operator sees rcadilv as he 
cuts directlv dow n upon the field 
Steps of operation Ideally the Smith Petersen 
approach is the incision of choice This ma> be in 
fact frequentlv is modified for example the 
Sprengel encircling incision mav be used This 
incision fullv follows the crest of the ilium forward 
and then it passes downward toward the great 
trochanter of the femur An assistant takes hold 
of the foot of the extremitv being operated upon 
and with varvmg movements for adduction ab 
duction internal and external rotation assists in 
defining the joint capsule The capsule is opened 
without fear of destruction of the ligamentous 
cov erings and in order to obtain a full v tew of the 
head of the femur the entire obstructing portion 
of the capsule is cut awav lhe assistant con 
tmues the movements of the leg through the van 
ous arcs so that the operator gains further access 
between the head of the femur and what mav have 
been the articulating surface of a remaining aceta 
bulum All ligamentous structures encountered 
during exposure of the joint ma> be freel> sepa 
rated in the manner which makes approach and 
enucleation of the femoral head easiest It will be 
found that the^e structures are m the majority of 
instances of irreducible hips very much changed 
atrophied and distorted In manv cases they are 
simply remaining non functional attachments to 
the ilium and head or neck of the femur Any par 
trill} orcompletelv ankvlosed joint surfaces of the 
hip should be chiseled apart 
After the pathological hip joint and the head of 
the femur have been explored the distortion and 
position of the latter which are the unfortunate 
accomplishment of weight bearing and other me 
chamcal forces should be considered and the plan 
of possibilities for correction mapped out If a 
fairlv correct acetabulum accommodates a slip 
ping head then the simple procedure of establish 
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ing a check ledge to stop slipping in the common 
est direction for dislocation is considered If 
however the femoral head cannot be reduced 
then a new acetabulum at the site of lodgement of 
the head against the ilium is demanded In any 
event the procedure for establishing a check ledge 
is necessary and its size depends upon the de 
mand Thus for a simple slipping head w hich dis 
locates in an upward backward or combination 
of both directions in fact in any direction a 
check ledge to stop this slipout from the aceta 
bulum is necessarv This should be established in 
the location and at approximately the exact site 
out of which the head passes upon the ilium If 
however the head cannot at any time or m any 
ordinary manner be brought down to where the 
original acetabulum should still be evident by 
means of N rav it then becomes necessary to 
build a suitable check ledge or new acetabulum 
upon the iliac wing around the newlv established 
socket or point of impact of the head of the femur 
against the ilium The new socket should be con 
structed well anterior on the ilium Drawings will 
serve to clarifv the technique 

The autogenous bone uedge In all cases of hip 
reconstruction done in accordance with Dr Gill s 
method autogenous bone is used From such 
chips are made to be used for wedges between the 
shelf of bone that shall function as a check ledge 
and the wing of the ilium from which the flap is 
lifted As the check ledge or crown into or against 
which the head of the femur rests is turned down 
from the ilium its base or iliac attachment be 
comes that portion directly over or nearest the 
buttress point of the head of the femur This is 
the only attachment which the check ledge has to 
the parent bone The space between the check 
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le Igi in 1 the p >nt fr m which it 1 saung m\ 
mu t 1 h ll\ | ached \ ith auto 0 enous b ne 
chij They art c n ementh taken from an\ de 
nu le l uter j irtion f the cr st of the ilium 
1 h t grafts are chi elcd off in quite large sections 
an 1 li\ i led or broken int > pieces suitable for tirm 
u iges that will keep the ledge or crown from 
turning 1 ack again to\ ard its former seat in the 
iliac ing After the check le Ige is solidly w e l e ed 


and the new or ret mstru te 1 acetabulum is tirm 
ith the head of the femur snugh resting against 
it plans for closure fitlow T close the wound 
the as lstant must hoi 1 the extremity in the posi 
tion which i best suited for cupj mg the head of 
the femur against the new acetal ulum thi 1 eing 
merely a newly formed buttress against y\ hi h the 
head f the femur must jam for future ei ht 
bearing The big pr blem after the c mpltti t 
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the constructed hip joint is the maintenance of 
the head of the femur against the wedged ledge of 
the ilium which replaces the former socket into 
which the femur would have normalK rested The 
need of fixation for the making of this new joint 
begins immediately when the operatorhas finished 
with his last suture \\ ith the operation fieldclosed 
all coverings and drapes are remov ed Frequently 
tenotomies for allowing nn\ of the contracted 
musculature of the thigh which maj be in flexion 
or adduction to relax become the necessarv pro 
cedure m the course of the work toward the ter 
mination of the operation Checking prev cntion 
of assuming the position of full extension and out 
ward rotation of the affected extremitv is not an 
unusual difficulty it is due to shortened muscles of 
the adductor group and the sartonus The fixa 
tion problem is an important issue 
Fna'/oH and rccutnbcnc\ Since recumbency 
with fixation is the immediate matter after 
the operation upon an\ such case this considera 
tion is next in importance Recumbency of the 
patient often requires the application of a fixation 
principle which is at variance with the ordinary 
problem of rest in bed In fact cases in some 111 
stances are placed in fixation where the hip oper 
ated upon requires the hanging of the extremity 
out of bed as at a right ingle to the bodv in full 
abduction and internal rotation Others are placed 
in fixation with the hip in hvperextension inver 
sion and with only slight flexion at the knee Such 
positions are for the purpose of maintaining the 
head in the newlv constructed acetabulum Rt 
Auction can be obtained only b\ a combination of 
an\ of the normal movements of the head of the 
femur in a normal acetabulum Maintenance of 
position must therefore be obtained with recum 
benc> after hip reconstruction and it must be 
secured regardless of position o f extremity with 
its relation to the horizontal plane of the bod\ 
Casts \ar\ with the tvpe of case but it is 
important to realize the necessitv of building 
the cast high upon the trunk It is safe to place 
such fixation almost to the level of the nipples 
^nd down upon the extremitv to meet the 
various needs for fixation Thus little or no 
mobihtv occurs in the immediate field of opera 
tlon ai *d this is all the more effectivelv accom 
pushed when the cast passes well down upon the 
extremitv involved in the correction The bodv 
cast mav extend dow n the leg as far as the knee 
elow the knee or dow n to and including the toes 
he length v aries according to the demand for 
l ,r 2P et position for immobilization 

he cast is w orn for 6 w eeks after w hich the leg 
is immediately prepared for the application of ex 


tension and weights Buck s extension apparatus 
is applied upon the leg 24 to 4S hours after re 
moval of the cast and is heavily although com 
fortablv weighted W hile the leg is m the cast re 
pair is the onlv matter to be desired and for this 
there need be little concern 

RLH VBIL1TATION 

Promptly after the cast is removed and while 
the extension apparatus and weights are still in 
use the phv siotherapist commences treatment to 
recondition the hip and entire extremity Mampu 
lations for short periods daily begin at once I he 
normal ranges of motion are attempted for longer 
periods each day as the patient s particular con 
dition will permit The weighting is continued 
except during the massage and manipulative pe 
nods for 4 weeks I or weeks more the weights 
are retained only at night The patient is encour 
aged to do all active movements at anv time after 
the physiotherapist has begun manipulations 
Weight bearing is forbidden with or without sup 
port at this time \t the end of 6 more weeks the 
patient mav go about cn crutches wearing a inch 
elevated shoe on the foot of the unoperated ex 
tremity Tor the hip and leg operated upon a 
single bar pelvic band thigh brace is applied down 
to the knee The elevated shoe is discarded from 
the opposite foot about 4 w eeks follow ing its idop 
tion Full weight bearing with supporting brace 
is allowed from 6 to 8 weeks after patient begins 
going about on crutches In other words the pa 
tient walks iround with the use of the brace about 
xS weeks after the operation Iht wearing of the 
brace is continued for a further variable period ol 
from 6 to S months from the dav of operation 
upon the hip Massage and passive movemtnt 
are wisely continued even after the brace is <li 
carded The latter recommendation is made up >n 
the basis of the value of exercise for ynv weakuu l 
part 

SUMM \R\ 

In summarizing this subject the following 1 ut 
are brought forward with the view of stressing th 
desired possibilities when the procedures htrt 
presented are properly followed 

x Bloodless reduction of the congenitally di 
located hip is definitely limited When this is 
passed the method of epen reduction is a delimit 
solution and it is being increasingly adopted 

2 Pathological hip dislocations should be con 
sidered for correction only bv the recc nst ruction 
method 

3 Hip reconstruction is a definite possibility 
for producing a stable painless and weight bear 
mg extremity with comfort to the patient 
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The i>os il i!it\ of establishing i check led 
or crown which m reihta mein i new acetibu 
lum sohc the pre blem ot the irreducible punful 
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D i I INI i ri u il I mmil qcrilnn 
t I \ntri in urge n midi the re 
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II r i ur I f st jcrttivc r inrisi ml hernia 
i u itll\ n t c n idcrel t hizirJius surgical 
I I r unlc tl c htrnn is large There ire 
n in u I r the ic tl pmcnt of such hernias 
ini tun | r n ar m r r les incafi ltite I 
li it t them Oltt|ir ns are print t tht 
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anJ intestines nn\ in rea e the jntra ablonuml 
tension tnp int be\ond tndunnee resultin in 
lieu with the possibihtt of peritoniti 
It has bun ol scried that patients suffering 
fr m po t | crati\e hernia ma\ le iperated on 
with mtnimil risk it the ire put it complete 
rest for sev er il d t\ s prior to openti in The pur 
p se if thi is twofol 1 (i) since the abdominal 

muscles art used little during this pern I of rest 
the\ lo e their t nc and become more ehstic and 
(2) the weight can I e eisih re luced These ti o 
factors permit more stretching of the ti sues and 
therein ni t so nnrked an increase in abdominal 
tension as occurs if the openti in is performed 
without p reparation of the patient 
In almost c\tr\ case of incisionil hernia in 
entanglement f intestine and omentum is a 1 
herent to the will if the hernii Cir ful di ec 
ti nml re] hcement require time in I add to the 
posstbiliU ot ileus j eritomtis in I o casionalli 
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Ti j Inversion of fas u by means of runni r sutur 

haemorrhage The procedure suggested here has 
been used in several cases with uniformlv good 
results 

\ rather wide incision is made in the shin and 
is carried down to the fascia The edge of the 
area of shin to be removed is then grasped with 
forceps (Fig i) Traction is made while the 
dissection is directed to the hernial mass Great 
care is exercised not to injure the intestine and 
if possible the peritoneal cavitv is not opened 
If a small opening is made it is immediatel> closed 
b> plain catgut sutures (Fig 2) 

After the hernia is bared (Fig ,) an incision 
is made in the anterior fascia about o 5 centi 
meter from its margin extending throughout 
its circumference The edges of this narrow 
margin of fascia are then approximated bv 
means of a running suture (Fig 3) By this pro 
cedure the protruding intestines and omentum 
are replaced in the abdominal caxitx The ad 
hesions haxe not been disturbed and the peri 
toneal cavitv has been onlv slightlv opened if 
at all The anterior fascia is then overlapped 
(Fig 4) bv means of interrupted or running mat 
tress sutures Near the approximation of the two 
fascial lavers a single running suture is used to 
prevent the possibihtv of sm\U bits of fat work 
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ing between the fascial layers The edge of the 
fascia which has been overlapped is then sutured 
to its underlying portion 

SUMMARX 

This method is suggested because it affords 
repair with a minimum of trauma to the mtes 
tines and omentum and decreases the chance of 
ileus and peritonitis which are fairlv common 
complication* following repair of the incisional 
hernia 

Intestinal obstruction occurs occasionally as 
a result of postoperative or incisional hernia 
but is usually the result of a loop of intestine 
finding its way out into the hernial sac 

It has been found that patients suffering from 
incisional hernia are more likely to have an 
uneventful convalescence if they are prepared 
for operation by being kept at complete rest for 
several days 

This method of repair of incisional or post 
operative hernia has been used in many cases 
with excellent results and without fatalities 
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D l I MOID cv ts are the most comm in va 
n tv d ovTrian tumor prior to puliertv 
in I thev are iften found at operation m 
men f til age '1 he\ are usual!? clas died as 
I nign turn rs> alth< ugh malignancv ma\ <le 
\ 1 | fr m tiu of the three germinal lasers, if 
hi h (lev are c imposed givin" nse to caret 
n n i tin carcinima andsarcima 
In ill the theoni with regard to derm aid 
tlur i the belief that thej arise from embrvonat 
le] its r mi plaecmcnt and general patholo^v 
t uhe that anv change in the po ition or normal 
tru turc < f an rgan r j art >f an organ creates 
i ten lenev to nc>j lastic formation and that anv 
km I f embrvonal nitsf ! iccmcnt or leposit is m 
c\ llent f cu fer the development and gravvth 
f a turn r 

Mahgnan v ansin" in a dernuid evst of the 
v arv i n t commi n Martzolff feund it in o $ 
l r cent f cases k uckv in i per cent and 
Wiener in fer cent 

Bee uist a dermi i 1 evst is ft und to be mabg 
nmt<! esn t indicate alvvavs that the malxman v 
riginatc 1 vv ithin the dermoid This can be deter 
mud nlv I v a careful hi tological examinatnn 
lb van u possibilities are (i) malignancv de 
vil | mg in the dermal 1 ( ) malignancv in a J or 
ti n f in varv r a malignant ovarian evst 
i Mile i nil/) i dermoid in anyjher j art ol the 
inu arv and (?) malignant mva ion of the 
lerm i 1 fr m a Ijacent t rgan 
In the a e rc| rte 1 here qinm us cell carci 
n mnr i from the dermoid itself Mam of the 
if r| rted ha c 1 ccn r lectcd because of in 
s itti unt vidtncc to las ifv them as cases of 
l um u eilliarcm m» iribing within a dermoi 1 
1 1 1 it l eeau fjr viou failur to recognize a 
ir in mi a ^ociatc 1 llh a derm 1 1 or metasta 
i m i a lemioi 1 in tiad f a quamous cell 
ir n m i le el ping in i dermoid 
Chrk(iS)S)re level even pr ve 1 cases in 
lu In ne fit ovn I quum us cell carcinoma 
in in a lermoi 1 iv t f the \ in Will amson 
tnlltirn (iqiilrevi v Ithirt t oci e Ihev 


rejected fourteen cases could not locate the ref 
ercnce oft o and accepted sixteen as authentic 
Thcv added four cases of their ov n to the collec 
tion miking a total of twentv authentic cases 
reported 

In a thorough review of the literature we noted 
thirtv three cases (tabulation) To this list i e 
a Id three case from The Mavo Clinic 
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MYSSON AND OCHSENHIkT SQL \MOUS CELL CARCINOMA 



Fi i D rmoid cy t of the o a > with qinmou ell 
carcinoma arising in the cvst sho n at the lower pole of 
the dermoid cyst 


and surrounded by connects e ti ue and penetrated tl e 
connccti e tissue stroma with papilla like projection 
(n 2) In some section the carcmomatou p oce es 
could be seen an ing from the normal squamou epithel urn 
which lined the cyst There were cattercd pearly bodies 
throughout and one section showed den e ma se of cell 
with numerou pearly bodies The size of this nodular a ea 
was 9 b\ s by 4 centimete The final diag o i wa squa 
mous cell epithel oma graded 3 in an ovarian dermo d evst 

C vse The patient aged 48 v ears came for con ulta 
t on becau e of abdominal pain She had si children all of 
whom were living and well She had been well unt 1 Janu 
ar> 191 / when she began to complain of inte mittent ore 
ness extend ng down from the umhilicu to the middle of 
the abdomen The orene s had no rclat on to food nor vas 
it rel ev ed b> food or oda The patient had been compelled 
to u e cathartics for the last 5 year for constipation She 
had been troubled with weakness anore 1a and lo of 
stren thfor month and had lost 35 pounds \t interval 
fo several years si e had had nocturia tv o and three times 
every night 

The svstolic blood pre sure was o the diastol c 66 The 
pul e was 120 the temperatu e 10 4 The patient wa 
rather thin and the skin vas a lemon v ellov A large hard 
tumor omevhatmov He extended from the pelvi to the 
umbil cu and seem d to be atta htd to the uterus There 
wa rcdema in both legs graded 3 The htemoglob n 
was 29 per cent L y throcy te numbe ed 1 930 000 and 
leucocv tes 1 800 Differential count w as 300 I olymor 
phonuclea leucoc> tes were , 3 percent mall lv mphoev tes 
H 7 P e cent large 1) mphocyte 9 per cent eosmophde 07 
per cent neut ophilic myelocy tes 3 1 per cent and normo 
bla ts 2 per cent There v as lHit a isocy to 1 Tl e \\ as 
sermann test \ as negativ e Roentgeno rams of the chest 
shov ed the heart to be enlarged and to the n 0 ht Prof able 
malg ant pelvic tumor w a dia nosed 

A transfu on of 230 cubic centimete s of whole blood by 
the odum cit ate method was g en S ptembe 10 917 
September 1 500 cuhic ce t meter of vhole blood a 

gven September 2 00 culic centimeter and October 

7 7 30 cub c centimeter The hccmoglobin as54percent 
1 he e \ throcy tes numbered 4 S 000 


/°3 



I ig 2 Squamou cell arcinoma graded 3 an 1 in a 
dermoi 1 cy t of the o a v The irregular cell ma se pene 
t rated the onnectivet sue stroma vith papilla like pro 
je tions (X 60) 

Octobers igi/ ope ation was perform d throu h a lo v 
m d an line inc ion The abdomen was filled with ascitic 
fluid Tl e e were dense adhe 10ns which made exploration 
f the upper pa t of th abdomen lmpo sible Nodular der 
mold cv t of the ight ov ary we e found The lar est of 
the e a alout 4 centimete s in d ameter and appeared 
to be malignant It had perforated and involved the small 
inte t e The right tube and ovary were emoved and re 
ection of about 30 centimeters of mall intestine was nece 
ary lntensi c roentgen raj and radium treatments were 
given 

The patient retu ned Decemfer complaimn of a 
ma s at the ba e of the abdominal inci ion Th was re 
moved and found to be malignant The patient died Ma ch 
8 9 8 at he home Necropsy was not performed 

Section throu h the malignant portion of the tumor 
ho ed large if egular polyhedral and cubo dal cell with 
1 rge nuclei Mitotic 1 gure were seen There were numer 
ou irregular cell nests surrounded by connect vet sue and 
al 0 pap Ilary project ons in the connective ti ue m the 
stroma and ni me ous pearly bodies 

A d agno 1 of squamou cell ca cinoma in a dermo d cy t 
of the ovarv was made (Tig 3) 

Csse 3 A woman aged 67 years came for examination 
becau of a swelling in the abdomen She bad had sue 
children and one mi ca riage The mcnopau e had occurred 
at the age of 3s Tor the Last 4 months she had noticed the 
p s iv e enlargement of the abdomen a oc ated vitb 
1 urmng pain in the lowe right quadrant For the last 8 or 
oyear she had had stomach t ouble characte lzedby di 
t e s after eat ng a feeling of heavine s in the abdomen and 
much belching 

The patient was rather slender The abdomen \ as lar e 
The heart as slightly enlarged on the left border 15 centi 
meters from the m d an line in the fifth interspace A 1 low 
1 g \ tol c mu mur was transmitted to the axilla A large 
hard tumo completely filled the abdomen and reached al 
most midw av letween the umhilicu and temum Thecer 
vl as lacerated and e oded a cervical polyp p ot uded 
The uterus was normal nsize The examination was rathe 
unsati factory becau the tumo filed the pelv is and abdo 
men The p efieg vityofth urine was 10 3 t was acid 
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COMMENT 

\U of the cases rej orted in the literature could 
not be accepted as squamous cell carcinoma ans 
ing m a dermt id evst of the ovarv Some of the 
cases> wt re rejected because of the too meager im 
ito copic de cnption of the specimen some be 
cause of failurt on the part of the author to state 
dctimtel) the ngm of the carcinoma Others 
were rejected because the) were frankh not cases 
of carcinoma The cases reiected were those re 
ported In Heschl I ommier Hat chlen Babinski 
\\ ihl Carter Cohn Pottien Seeger Pomorski 
Shoemaker Souljgoux M orison Wilms Ge\er 
1 e blanc Wood Mermet Krecke Lauro Cha 
\annaz Gebhard (first and third ca es) New 
mann W ittnuer Backhaus Kehrer Pomj e van 


Mecrdcrvoort I hedener Clement Feterson 
Benjamin Hi ks and largett Norris Dudgeon 
Brettauer Grant Menestrina Shaw Franck 
Nadal and Lacouture Bo\er Hellier and Stewart 
Stewart and Eghngton Kloss Lapouge I rank 
Bab Spalding Potherat and Totherat Frank! 
and I lsenstaedter (first and third cases) Ewald 
Taguct Falk Falkner khautz keitlcr kraemer 
and Oliver 

The clinical differentiation of benign dermoid 
cast of the o\ar> and dermoid c>st of the oian 
with malignant degeneration is almost impossible 
The earlier stages of malignant degeneration ans 
ing in a dermoid c> st cannot be diagnosed How 
e\eT if the carcinoma has advanced so that it has 
penetrated the 1 all of the c\ st or has gn en ri e to 
palpable metastatic nodules in the a Ijacent or 
gans the tentative diagnosis of malignancj in a 
dermoid cjst might be made if it is associated 
v ith a historv of in abdominal tumor of long 
duration or with the historv of recent rapid 
growth in the tumor assxnated \ ith pain and a 
general loss of weight and strength 

In this series of cases the longest duration of the 
presence of tumor was 19 vear and the shorte 1 6 
weeks Malignant change in a dermoid evst of 
the ovarv usuall) appear as a few areas of vegeta 
tion on the internal lining of the c\ st or as a simple 
thickening of the evst wall 

The diagnosis can be made usual)) onh bv 
cartful microscopic examination of the c\st after 
removal and often malignant changes ma) escape 
notice Malignant changes have been sho n to 
occur in from o 3 to 3 pt r cent of rases of dermoid 
c\ st of the ov ir\ and it is probable that if careful 
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palholo^icil examination was made as a routine 
the percentage of cases in which malignant de 
generation is known to occur might be even larger 
Ihis should result in more careful pathological 
studx of such tumors 

The a"e at which this complication arises ap- 
pears to follow the same general rule as maltg 
nanc) in other regions I he youngest patient 
noted in literature was 20 and the oldest 66 The 
a\ erage age at which the complication arose was 
49 \ ears 40 percent of the cases occurred between 
the age of 40 and 50 and 5 per cent of the cases 
bet een the ages of 50 and 60 

1 he prognosis in these cases is gTa\e rarely do 
patients recox er complete!} In the series of cases 
reported in the literature the result xxas recorded 
111 eighteen In each case death occurred from 
xx ithin a few dax s after operation to within 2 > ears 


from recurrence with the exception of the case re 
ported by Lapouge in xvhich the patient lived 7 
years and then died from recurrence in the abdo 
ment Ludwig reported the case of a patient who 
xxas well at the end of 2 years but further report 
xxas not given 

In our three cases one patient recovered un 
exentfully and has not been heard from since the 
operation One died 5 months after operation 
from recurrence and the third patient was well at 
the end of 5 years 

SUMMARY 

Squamous cell carcinoma arising in a dermoid 
cyst of the ovary is not common occurring in 
from o 5 to 5 per cent of the cases Thirty three 
cases of squamous cell carcinoma arising from der 
mold cyst of the ox ary xxere reviewed from the 
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literature and three new eves iddcd The clinic il 
differentiation of degeneration of the dermoid c\ st 
of the ovar} is pncticallv impossible until the 
Jatcr stages Microscopic examination is the onl\ 
certain method of diagnosis Ever} dermoid evst 
of the ovarx should be carefull} examined micro 
scopicall} for malignant change The prognosis is 
grave unless the c>st is removed earl} Lxplora 
Uon should be performed in everv cast of tumor of 
the ovar> unless there is absolute certain t\ as t > 
its nature 
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P UI RPLPAL inversion of the uterus i iiih 
of those nre conditions which nnnv sur 
geons ha\ e ne\ cr met The lesion is u m 
plication of the third stage of labor and mu It 
incomplete or complete Uterine inver ion 1 m 
complete when the fundus of the uterus p is 1 11 
further than to the ccru\ and complete w hen im 
part of the corpus uteri passes through thi ttr 
\ical ring In cvlreme cases m\crsiun ot tin 
vagina accompanies that of the uterus Inver i< n 
of the uterus is said to be acute when it h is 1 \i u d 
less than a month and chronic when it ha pi 1 1 
bejond this period 

Available statistics show that pucrperil in 
version of the uterus occurs on the iverige I 
once in 125000 labors This incidence is ipt to 
be low since the data is collected from large md 
well conducted obstetric clinics and it seem 
logical to feel that it would be somewhat higher 
were statistics available for patients delivered in 
private practice m their homes bv men less shill 
ful in the practice of obstetrics However tins 
mav be with constantlv improving ol stetrie 
practice the lesion is getting even more in 
frequent 

Trom Julj 30 19 4 to March 0 192S in 1 
period of less than 4 v ears I hav c treated c ucs 
of complete inversion of the uterus one of them 
in the acute stage the other 2 in the chronic stage 

Case 1 Mrs L C 9 years of age as a (nutted in 
actwe labor to the Obstetrical Service of tl c Carney Ifo 
pital on March 2 19 8 He family history sho cd nothing 
remarkable c hc lad had no p cvious everc lllnc c )r 
<>perat ons Her menstrual h sto y wa normal SI c h d 
Ind two prev ous pregnancic the fr t termi ating a a 
spontaneous abortion at the third month the ceond 1 y 
Uie normal delivery of a 1 ving child in March 197 IT c 
present p egnancy evol cd ithout compl cations She 
started in labor on March 2 1928 When she entered the 
hospital examination revealed the \e tex presenting m tl c 
, occ, Pdo anterior po ltion The duration of lal or \ as 
to hours and she was deli ered of a Ii 1 g child 1 > the 
nouse surgeon on dutv on the mo n ng of March t 19 'I 
tne perineum v as intact The fundu was held wl lie the 
oabys cord was being tied \bout 15 minute after th 
delivery of the child the placenta presented m tl c vagina 
ana with slight traction on the cord \ as brought to tl 
jntroitus vhereit i as gr sped with the hand in an attempt 
to remove it After the greater part of it was deli ered it 
as lound that the uterus \ as inve ted and that the 
Placenta was attached to it The placenta as peeled from 
tnc inverted uterus Isa the patient shortly after thi 
ana it 1 as evident th t a complete acute puerpe al in 
vers on of the uterus e isted 


l n 1 r ether inT th 1a tl e uterus was manually r in 
t 1 tarting it h one horn then the other and fnallv 
ll total rein r ion as ac omph hed ithout anv 
( 1 dirt ulty \s the patient \a in consideral lc 

1 ^ h m on 00 cubic entimeter of salt solu 

ti \\ l\pJ w/i 1 She soon came out ot the 
I k 


11 ( rj 1 m a un ntful the temperature n in" 

I 00 1 I ( deg c C) on e on tl c third lay 
li n 1 » l non a tabl hed The pul e was no after 

II it u a 1 ally came do n to 90 The re pirations 
1 al o The puerpe a nur c 1 her In! y \ ith 

ul 111 1 lt\ sl i alio ed out of bed on the tenth day 

I 1 Ii 1 rg 1 tl t clfth at v 1 ich time tl e following 

I anal II br asts a c normal and la tating 

tl I I n 11 I mu les arc firm and the perncum is m 
lit R t 1 m nat n shoi s the cerv ix closed the 
ut 11 in oh ted in e ond degree rttro cr ion tic 

I a t nnl an 1 the parametria non en iti e The 

II 1 I l n e\ client 

II | t tli njoyel perfc t health ince her di 

1 a fr th ho 1 ital an 1 has been free from 1 civic 
\ | t m 

l 1 Mr M D ag d years a ecundij ara was 
Im tl 1 in lal or to the L irnev Ho pital on June 6 19 4 
S| 1 a l 1 1 m a le and pertu is in infancy Jicr tonsil 
in l 1 1 noi 1 had been emoved when sl e was 7 years ol 1 
M 1 truition wa tabli hed at the age of 14 her pe lod 
rc cgula cev S days and lasted 4 days napkins 
1 1 daily and no clots e e pas cd Her last period 

1 a 1 1 n on Scptemhc o 19 3 makin I er conf nement 
c |c I t njnc2 94 The pati nt had been married 
3 V r an 1 thi v a her econd pregnancy Her first 
1 ild as kl ered at 8 month for to xmia and \ as still 
Ion she 1 ad been 1 ell throughout the present pre nancy 
n I although album nuna was pre ent no other signs of 
tovamia creol erved Her pel is was ample 

1 he patent st rted nl bor at 3 p m on June ( 19 4 
h urs liter the meml rancs rupl red spontaneouslv 

Shcwa given cubic centimeter of pituitary extract when 

her ccr 1 wa fully dilated She \ s deli ecd l\ low 
forccp of a female ch Id e ghing S pounds and 6 ounce 
1 y a membe of th attending st ff at a m on June 7 
1024 Tie placenta hich \as 1 erted at tl e fundus of 
tl c uterus as fi mly adherent and in attempting the 
Crede maneuver the attendant inverted the uteru IJic 
placenta \ as then peeled from the fundus of the mvertc 1 
uteru the organ was rein e ted manually athout liffi 
culty and packed with sterile auzc One cul ic centimeter 
of a sterilized pr paration of ergot v as injecte 1 intramus 
cul rly lourounce ofethe had been admint tcred during 
tl e deli ry One hour after lal or the uterus was flabby 
nd sgn of a slow and peri tent haemorrhage were 
ol er ed 


1 i p , , ce 4noursaU rd Ivery whil 

making ho pital round She was then pul el s was 
I feeding fe ly sho ed sgns o[ air hunger end her condi 
t on looked desperate \t r i 30 a m she t as 01 en 1 000 
cub c centimeters of salt solution subpectoralk U n m 
he as gi en a blood t ansfus on of 000 cubic centimeters 
from her brothe by the citrate method and her condrtion 
raprdlj imp oted She »as d charged f om the hospda" 




ORATOR BILLROTH I M SI CTION 0 T THE STOMACH 


Interior colpohysterotomy (SpinelU operation) The 
te hnique of the operation was exactly that quoted in 
Case i with the exception that no iodoform gauze w is I ft 
in the vagina The patient left the table m fairly good 
condition 

The patient ran a septic cour e for 4 weeks following 
operation the temperature ranging from 104 6 de rccs l 
tonormal the pulse ranging from 144 to 76 an 1 the re pir 
tions from so to 20 On April 7 1927 the second day 
after operation a citrate transfusion vas performed 00 
cubic centimeters of blood bem" admini tered On th 
fourth day after operation the posterior v aginat drain \ a 
removed and on the se\ enth day the anterior \ aginal Irani 
The patient had several chills during the first montt 
folio sang operation and although the temperature ro c 
each night to the vicinity of 104 degrees T her pul e very 
eldom nent above roo The transfusion inci ion in th 
arm became septic and for a number of days pus exuded 
freely from that region This rcadil> cleared up ho ever 
under Dakins dressings Several pelvic examinations 
uere made as it was felt that an abscess might be dev elop 
ing in the pelvis nothing abnormal \ as found pclvi all) 
at an) time The incisions in the uterus and tl c drainage 
tracts m the vagina healed by first intention an 1 aused no 
disturbance The patient a\ says looked fairly well despite 
the fact that she had a hi h temperature She was dis 
charged on May 29 1927 34 days after operation Vt 
that time the examination revealed the folio ving Hu, 
perineum was well healed the vaginal incisions and dram 
age tracts were well healed the uterus was m second lcgrcc 
retroversion and movable the adne a were normal there 


were no ma ses or areas of tenderness in the pelvis lhc 
patient has continued to improve since her return home 
In O tol er 1928 her family physician stated that she 
is in goo 1 health and had no pel ic disturbances 

SUUVI VR\ 

l ucrpcral mv ersion of the uterus is a rare condt 
lion the predisposing causes of which are uterine 
mertn pressure on the fundus from nbov e and 
traction on the cord from below Shock is the 
leading symptom and when this occurs after the 
third stage of labor uterine inversion should 
ilways be borne m mind In acute cases the 
uterus should be remverted manually when 
possible as soon as the condition is discovered 
In cases in which this is not possible laparotomy 
ind reposition b\ taus seem to give the best 
results Chronic inversion is well treated by 
the vaginal method anterior colpohy sterotomy 
(Spmelli operation) w hen the uterus can be saved 
vaginal hysterectomy when the opposite obtains 
I he shock should be combated by blood trans 
fusions before attempting the operative pro 
ccdures The obstetric future of a woman who has 
had a bpmelli operation should be that of one 
delivered bv a previous classical caesarean section 


CORRESPONDENCE 


1 HI BILLROTH I RESI CTION 
OF THE STOMACH 

Br \ ictor Orator the author of The Billroth I 
Resection of the Stomach which was published in 
me Department of Clinical Surgery of the Sep 
tember 1928 issue of Surgeka G\necox.og\ and 
Obstetrics has asked the Editor to call attention 
to the fact that Figure 3 as published illustrates the 


end to side modification of the Billroth technique 
(Habcrer Moymhan) Illustrations as published were 
drawings made from photographs which were sub 
mitted with the article and the author had nooppor 
tumty to examine the drawings before the publi 
cation of the article Dr Orator does not believe 
that ITgure 5 accurately represents the facts Un 
fortunatclv these corrections have of necessity been 
delaved 
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1 1 HO 0\ ARI \N DISC \SE 

W ! I H refer net. to tubo o\ arian dis 
n c Doctor William J Mavo re 
marked recentlv that the ca c had 
b tn irguul ever since he had been in surgical 
work ^ it effort at formulating the present 
tatus (f the treatment have their value 
hrntur much the points of Men ma\ varv 
Wt riuh a reement in actual cases more 
rci ltl\ thin in the ab tract lhi is quite in 
i >ntn t to diplomat with its apparent ea e 
>f a reement in principle but di agreement in 
uncrctc problems 

I he m» t important method ne ha\e in 
mcdiune of determining what i best in treat 
mint i the objective statistical tudv of a 
lirge enc jf ca e t pcciallv with reference 
to a prilon cd follow up studv It is recog 
mzed that the tati tiial method is not 
entirih without cntiei m This is bccau c ot 
the ntcc it\ < f recording each individual case 
in hnal tabulition of more or le s inflexible 
eharaeten tic It would be unfortuntc it 
the method hould tend ta jix the deplorable 
cu tom of the u c ot the word ca e in the 
m c of coming to over hadow the individ 
mlitv of the patient an! his parti ular ail 


ment That this is not always so and that 
the shortcomings inherent in the method of 
statistics is recognized is indicated by the 
desire frequently noted of amplifying the 
report bv discussion of some of the cases in 
detail citing those elements which did not 
lend themseh es w ell to tabulation In a fur 
ther sense all this is acknowledgment of the 
importance of the method of an older day of 
deriving genenl principles by drawin D them 
out of a deep thoughtful consideration of 
striking experiences in individual instance 
Artistic interpretation has ever been quite 
subjective m its method 

The following is in summation of still 
another attempt to state principles bearm 0 on 
the treatment of tubo ovarian disease 

1 \cute tubo ov arian (h ease does not 
demand surgery unless a large pelvic absce s 
has formed 

2 Pelvic abset s is the only common 
dangerous compile ition of both acute and 
chronic disease of the uterine adnexa 

t, I elvic abscess is best treated bv vannal 
puncture in the posterior fornix and them ti 
tution of drainage 

4 \cute tubal infection may sub ide so 
complctelv at times as to be looked upon as a 
self limited disease 

5 In chronic pelv ic inflammatorv disea e 
occasionally cv en large pelvic masses probablv 
due largelv to adhe ions may disappear 

6 C hromc tubo ov man lesion are pecul 
iarl> liable to acute exacerbations and the e 
recrude cences or reinfections in themselvc 
should not be considered surgical while m the 

tage of fever and leucoevto i unless there is 
ab ce formation 
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7 However operation in certain cases is 
justifiable when there is a suspicion of ap 
pcndicitis Then operation is so urgcntlv in 
(heated that it outweighs its doubtful value 
in cases of simple tubo ovanan disease 

S In those cases of chronic pelvic mllam 
matory disease leading to prolonged inv alidism 
operation becomes definitely indicated It 
should consist of radical surgery usuallv of 
bilateral character As a rule conserv ition 
of the ovaries or of portions of them and e\ cn 
of the uterus is of doubtful v alue \ ct le iv ing 
the cervix, seems to be the proper course 
Complete quiescence of the disease as indie it 
ed by prolonged absence of fever and Icutoiv 
tosis is extremely desirable and the criterion 
of safe surgery 

Finally as the disease of itself has a relativ c 
1> low mortality its treatment demands meth 
ods which should have no mortality I lie 
attempts at justifying dangerous treatment 
on the ground of the difficult economic status 
of the patient is scarcclv w arranted Surgcrv 
and economics should not be confused \\ arc! 
cases sometimes lead to this doubtful type of 
reasoning Fnvate work with its more in 
timate acquaintance with the patient and the 
family leads to sounder views on this subject 
\ single misfortune in private practice com 
pels more regrets than can be wiped out b\ a 
high percentage of good results in general 
CllVRLFS W HlNNINCTON 

VAIUE Or RECTAL TUBE IN 
OPERATIONS FOR ACUTE 
ABDOMINAL CONDITIONS 

T O obtain an evacuation of the bowels 
the day after operation for diffuse sep 
tic peritonitis is often a matter of great 
importance and concern After an experience 
extending over many years I feel confident in 
advising the use of a colon tube put into place 
during an abdominal operation to accomplish 


this purpose I feel th it it is just is v alu lble 
and important as the stomach tube has been 
proven to be in preventing death from gastric 
dil itation In a consideral le number of cases 
of piraly tic ileus it will prevent over (listen 
ion of the intestines It should be used in ill 
rises of peritonitis from whatever cause m 
ill case of intestinal obstruction whether 
mceh ime d or paralv tic and in many oper i 
tions upon the female pclv ic organs to prev ent 
idht ions to the small bowel or omentum 
\ eolon tube ^ inches long with an eve 
it the idc a well as at the end passed with 
i corl screw motion b\ an assistant or nurse 
i in be guided bv the surgeon with his hand 
in the ibdomen past the tricky rectum and 
through the sigmoid to the splenic flexure or 
higher It will then be seen how difficult or 
impossible it is without such help to pass i 
reel il tube up to or beyond the sigmoid It 
ilmost invari lbly becomes arrested at a point 
4 inches above the anus and then bends on 
itself and doubles up within the rectum Ihc 
tube should be passed well above the sigmoid 
and as far as the splenic flexure so as to remain 
in position It should then be secured by a 
stitch to the skin about the anus and can be 
left from 4 to 6 days as occasion requires 
Ihc chief benefits to be derived from its 
use arc first it permits of an eas\ escape of 
gas and prev ents distention of the large bow el 
second bv holding the sigmoid flexure and 
the mesosigmoid across the brim of the pelvis 
it forms an effectual shelf which prevents the 
small intestine from falling into the pelvis 
third it enables one to administer saline and 
glucose high up into the colon where it will 
have a better chance of being absorbed and 
also will enable one to give enemata where 
they will be most effective Should the bowel 
become irritated by the tube and it occasion 
allv does a warm oil enema will relieve it 
Herbert \ BRUcr 



MASTER SURGEONS OF AMERICA 


ELISHA H GREGOKA 

O N Sunch\ Itbruarv n 1906 there passed away at Ormond Florida at 
the. age of ci 0 htv two vears Dr Elisha H Gregor} for more than fift} 
v cars a resident and surgeon of St Louis 
I)r Oregon was born in Kentuckv of parents descended from old Virginian 
tock ind the period of his education antedated that prescribed by Olieer 
W ended Holmes for that of a gentleman His se\ enteenth \ ear found him li\ ing 
with his parents in a northern Mi oun town apprentice to a printer and 
Untying medicine from borrowed boohs at the same time Two \ears later he 
ittended a course of lectures in Louisville and shortl} after his return he was 
married to the life companion with whom many of us were acquainted 

1 he doctor s early efforts in the city were marked b> the same energy which 
he had displayed in the countrj and success came early He made but one 
effort for a political appointment and afterward commented many times upon 
the ultimate failure of the more successful candidate In the davs when to be 
1 surgeon meant more than the possession of a little technical shill such talent 
and energy as his brought him rapidly to the front 

I he doctor was justlv proud of his success While it had its foundation 111 
wrll regulated energy directed toward good this simple man had many special 
qualities that added greath to it First and foremost he seldom made a mi 
take m the e Umation of a mans worth and while he \ as sometimes tolerant 
bc\ond the limits of charitv I have seldom seen him misplace a trust He had 
a trick of knowing when to act without asking questions which besides con 
tantlv saving him much time was responsible for his surgeonship m the Mul 
lanph\ Ho pital Another habit to which he himself attributed much of his 
ucce s wa his ability to be on time for all his engagements and he considered 
his meals not the least of these Physicallv he was not a strong man but the 
habit of care which this engendered is probably responsible for the length ot 
hi useful life It was the doctors wont to refer to himself as unsophisticated 
but he who acted on thi idea was liable to make grave mistakes 

In que tions of medical ethics he was almo t alwavs on the right if not 
always on the succes ful ide and his policy lias seldom been questioned I or 
vears as 1 medical expert he was held in the greate t e teem a terror to the 
14 
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evildoer but more often a Godsend to the well intentioned medical brother 
who had been placed in a false or questionable position He placed justice 
higher than friendship bv which he at times incurred ill adused criticism 
I think his greatest talent was for teaching or at am rate I am sure he was 
the greatest medical lecturer we ha\e had Here his concise knowledge his 
pure logic and his enthusiastic lo\e of his subject combined in an effect that 
earned awa> both himself and his listeners \et he has often said that he was 
evtremel) diffident about speaking m public and alwajs avoided it when he 
could This was not true about lecturing to medical students He understood 
them and felt that the) understood him He liktd to talk to them and he put 
in his best work in the preparation of these lectures He knew and lo\ed each 
of his students followed their careers with inten e interest and took the greatest 
pride in their success — and was given real pain b\ their occasional failures 
There is no doubt that his teaching and working tor the medical students was 
his greatest pleasure outside of his domestic life He taught in the St Louis 
Medical College and the Medical Department of the \\ ashington University for 
fifty jears when he resigned it was with the protestations of his as ociates 
and students in the full possession of his powers and faculties 

Next to his students he lo\ed his books \ot all books nor man) books but 
those that tried to deal honestl) with Nature in an> of its phases either of mind 
or matter He had an excellent librar) most of the books were interlined and 
annotated by himself and next to those whom he considered the masters of 
medicine his favorite author was Shakespeare 

Of the number of offices that came to him I would mention just two It 
was man) >ears ago while on the City Board of Health that he succeeded in 
having the medical management of the Citv Hospital tal en from political con 
trol — to which condition it has unfortunatel) since relapsed and St Louis once 
had the honor of seeing him president of the American Medical Association 
Dr Gregory was essentially a surgeon a safe operator and an exponent 
of that greater surger> that recognizes Nature as the Master a master 
not to be insulted b> ill advised interference He operated unhesitating!) when 
he judged it necessar) but when there was a question he gave the patient the 
benefit of the doubt and waited a little longer He hated mutilation of the 
human body to the point of passion and never did more than was necessar) 
Though he looked upon the advent of antiseptic surger) with much the same 
emotions as must have come to the patriarch of old when he gazed upon the 
promised land still never an enthusiastic operator the antiseptic technique 
possibly because untrue was irksome to him and before manv )ears he began 
slowly but surel) to withdraw from active practice Ever) minute gained in 
this way was devoted to study unhampered b) the distractions of practice 
until in his old age he was marching along in front of the procession of knowledge 
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1 he great engrossing studv of his life to which the litter veirs were entirch 
(k\ otetl w is the subject of inflammation \\ ith the older surgeons he hid know n 
it in ill its forms wd in ill its manifestations and >et as to its cause incl its 
undcrhing processes for the greater part of his life he could but gue s Cm 
it then excite wonder if after spending two thirds of his life working m the 
dark when I istcur ind \ irehow and other such luminaries did add their light 
to hi he hould hive chosen to stop to gaze on and to revel in the illuminated 
land cape which his efforts had helped to light up and with which he hail be 
tome familiar while groping in the twilight of dawn 5 His uldress as president 
of the \mencan Medical Vssociation was at the time hardlj accepted >et todaj 
it rntains but mere commonplace facts while his final paper on Inflammation 
bowed that he still maintained hi advanced position 

I here will be man} tributes to his memor> but none will be given with 
mort intcntv than this -that he was a simple man leading a simple life cck 
in„ truth for it own sake and doing good becau e it was ri 0 ht ^ p Blur 





THE SURGEON’S LIBRARY 


01 D MASILRPIIUS 1\ T SURl I R\ 

\IHU)1U0W\ Ml) I \C S Om \h\ \mrvskv 


III 1R0 P\OIO M\( \r-o\ IHI 
XISC or TH l CVUIIFA 


C UjTLRIZ VTION repre entsoneof the >1 k 1 
of healing methods Whvthisis oiucmonl 
surmise but speculation is interesting in I in 
this case seems to lead to a conclu ion which 1 it 
anj rate tenable \s fur back as records go the f ur 
elements recognized were earth air water and tire 
Of these the last fire was the most imstcnou 1 it 
appeared on!} occasional sprang from n >w lu re 
and \amshcd into space going apparently t> tin 
place whence it came — nowhere With the icqui 1 
tion of the method of starting fire and method I 
keeping it under control it was found to be the gr it 
purifier and extremely useful m destroying mitcn d 
either harmful or no longer of u c Wim i\ im iguu 
that as the methods of control became more ctlic i 
cious and the fact was appreciated that fire trm 
mitted its qualities to materials placed in cont i t 
with it the idea filtered into the mind of our l iris 
ancestors that if this element would destroy harmful 
and noxious substances outside the bodv why would 
it not destroy the same things if present on the b > la 
Tf aS d,rtv " oumIs ulcers and various growths 5 
* this a\ as the first step the amplification of its u e 
aaas obvious and can be followed without greit 
difiiculta 


Whether the above approximates the true dcvcl 
opment or not the fact' remains that the cautcrv 
ecame carl} firml> fixed in the surgical mind as i 
., os ‘ e >hcaciou and we mav judge for certain 
r l! ngS u m0 1 ef l“ c acious method of treatment 
c aphorism of the fire is found in the ancient wnt 
Rs ot different races In the Hindu surgerv it 
ppears as The fire cures diseases which cannot be 
l c< ? Ph'sic the knife and drugs /Eschvlus m 
. J* 'Wmmnon introduces the aphorism when he 
of m. " ” a ^ ,s m S in the phv sician and drugs I 
then destro} utterl} with the knife and fire 
sa>s much the same in hi eightv 
entn aphorism Quee medicamcnta non sanant 
s . ^ rrum sanat quee ferrum non sanat ea lgm 
. ^ Ux vero J 8 nis non sanat ea msanabdia 
, P fJ? °portet \\ hat medicines cure not that 
<•. ' he knife 5 ) cures what iron cures not tint 

rrtn 0 fV rei , "^at even fire cures not that must be 
considered incurable 

thm!F P0Crates use< * cauter > f° r almost ever} 

8 e ven to the attempted cure oE recurrent dis 


1 otion of thi h mlder in vhich he burned the 
tvdli with the i lei of forming car ti sue which 
ul I j rev nt the head _>f the humerus from leaving 
th gknoil t riduall\ more and more uses were 
h i overt I m 1 the reference to the cautcr} and it 
in In ition in 1 form of the instrument to be cm 
I I \i I t k up more and more space in surgicil 
litiriturc I blowing Hippocrates Vrctaus of Cap 
I iliui i\l) \o oo) used the ciuterv in plcun \ 
in 1 num >ther diseases Soon after the mtroduc 
li n t th lelud eauterv another element than form 
f in trummt entire 1 and we find long discussions 
i 1 1 th in iternl of vhich the instrument is to be 
m i k \n t >tle for example advocated the u c of 
In tut nidi we proceed along the line through the 
It \ / it tin urgeons and reach the Arabian School 
vu tome upon the great Ubucasi who advocate 
iron liver gold ind bras cauteries and livs down 
[Uimt m h itions tor the u e of each He in turn 
w i f llov ed bv W illiam of Salicet and C u> de 
(. li ink u b< th great believers in the cauter} 

Bv the sixteenth centurv the cautcrv had so fir 
tikm it phcc is a stand ird therapeutic item in 
surginl practice that it is mentioned bv the wound 
urgeon only in pas ing its efficaev being taken 
for gnntcd bv Brunschv lg von C crssdorff and the 
liter wound surgeons of Europe Then with the 
| ict i of I ari the bombshell bur t and the throne 
up>n which the eauterv had been so firmlv seated 
for so long seemed to be tottering The idol had 
bun itt leked and it was onlv natural that its 
votincs should come to its aid Consequcntlv at this 
time one find special treatises devoted to the cau 
ter} the most important being those of von C av 
asseti (1584) Magm (1588) Costco (1595) I>cns 
(1601) and Bartholmus (1624) 

1 he Discourse of I letro Paolo Magm of I neen 
tmo — Concerning the method ot using the cauter} in 
lesions of the human body etc was published in 
Rome in is8S Of its author Magm little is known 
except that he was a friend of Cardinal Farncse to 
whom he dedicates hi book His three friends 
\ Q I Joseph Casteho and Celsus Cittadinus who 
wrote the dedicatory poems are apparently not men 
of prominence and tell us nothing of the author who 
appears in the portrait woodcut as a fine looking 
man who e arms carr> the motto With strength 
the) do not fail The volume most perforce be 
placed as one of the important compilations of the 
uses of the eauterv bv a practical!} unknown author 
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E \I R\ on recall the time o| 1 story of the lung 
f th r h adjur d his t\ o sons to cling each 
t the the and Jlu trated hi pr achment b 
I n trat ng the g c t str ngtfa of fragife t i 
he I nd tog ther Thi st ry senes a an ad 
i 1 le t xt for a sern on on the inhere it fo ce of 
nit 1 m d l art an 1 science In these dau> of 
[ at n f a i fnite numb r of cro s currents 
nd f b t th Gem an call tcii i ei one must 
i it 1 1 1 ight of the glonou "hole unless he 
i t i hi ntellectu 1 p i c through the me hum 
f I c I h t r 

Ihi lit t c ! tio f C am on s Htstory f 1/ d 
e ill on again f r cognition of the genius of 
th la h has been abl to croi d bet een t\ o 
tr the \ h leston of medic nc bi d g together 
th r i it inggr sp both its irt nd its science fro n 
jr it nan Join t the d \ befor ve ter lav 

() il h ho h had cas on t u e the bo h is a 

h ch igamst mill r \ lume can appreciate its 
ura > d tr two thiness but a 'one lth onl\ 
f r f love f r the r alh artistic n litcra 

tu ill r el nth epige Gxrisom not one whit 

I [ r foun I incerc or eloquent than i» the 

gr at terman ma ter of me heal hi ton whom he 
i r h hi' and moreo er he does preserve the 
ng gra e f humor an I that ineffable lightness of 
t uch th t e m ss not onlv n fveuberg r but 
juall in 1 igel Bias Haescr and SudhofT 
Ihe e cr w uld rather attempt to r iev i 
i h (ilhsh d diet onarv bv select! g \ord after 
ord f c mm t than to re ic'thisv lume in an' 
rt of t pi al fashio i The orchn n booh revic 
should itten pt t g vc the re citr in idea of the con 
t nt of th b ok und r con deration and thin judi 
all' t luat th sub tanceof the olum This 
i th I of re ic shoul 1 be so ordered that the 
r a 1 r might no or It subconsciously gain a 
t t lit f i pri io th t ull pr mpt him either 
to read th bo h or to c chev it 

In thi instance hovever ie are c neerned 
chi fh n t ith the etiquette an i the formal fa s 
govern ng b oh revie u g but rath r ' ith th de ir 
to lo urprtt irdphcin th enlaced dition of 
Gar on in the h nds an I under th ejes of every 
i an ' h clai s a el tion h p ith ned ci e It 
hold del ght/ul su pn e in store for them J om 
the almo c Sha'nn p efic all th ' v through th 
append cc that are bafll ng and conf unding in thei 
cl 'erne attract!' ne thorough ess and u eful 
n the reader ' II lo c h m elf in onder and 
inter t 

Su h boohs as (hi 1 he truly great men appear n 
th ceneonl at unp ehctablv longj terval 
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Al INFRIOUENT interval boohs cro the 
rcvieiers desk thit nnrh milestone in the 
pro ress of surgery and it i a pleasure to record 
such I) contr bution on hydatid di ea e 1 It is a 
volume of 400 pages no one of v hich the read 
' oukl do v ithout 

It is note orth' for many reasons Not since th 
cla sical orhs of Graham in 1S91 and Thoma 1 
1&J4 has a complete work on this di ease apj e red 
in English The author has had a ide experience 
(f om a ch 1c.1l standpoint) in the stud) of thi 
d sease in Australia and is in ad Iition an investigator 
of note in th s chos n f eld He has the rare g ft of 
combining in veil balanced proport ons the scien 
tific cont lbution and the clinical aspect so that the 
booh ap[ eals not o il> to those v ho are interested 
in the latest addition to our knowledge and the' 
are mam but also to the clinical surgeon ' ho 1 
called upon to deal v ith th dise se lie has dealt 
ad quatcly with the modem methof of diagnosis 
and the van u erological tests such as the com 
plement tixationand intradermal reaction of Casoni 
and has evaluated them from the standpoint of the 
clinical surgeon 

From the large amount of clinical material at h 
disposal he has produced a comprehensive di 
cussion not onlv ol hjdatid disease as it appears in 
the anous organs but also of th comphcatio s 
that ari e such as h>datid anaphylaxis a d the 
consequences of imp oper surgical procedu es lie 
cont ibution is one (hat v /I rema n for m n> tear 
as the autho it\ upon th s subject 

npHE booh on C Ur rr cut on a id Th > out Pro 

t cl o i* is a popular e presaion of the author s 
personal bcl efs on his specialty It is written tope 
su de the patient and seems unsutted for the scientific 
student of thyroid 1 sease To the reader the subject 
is made exceedingly s mple Go ter and G a es 
di case become ejsily treated conditions h ch 
should cause no one any alarm Thyrt ulcct my » 
of cour e brushed a de ' ith a fe prejudiced q oW 
tions F ophthalm c goiter becomes a psych c d 
orde yielding to the author s regimen wnichisesse 
tially one of psychotherapy On the whole although 
there is much good m ntal suggestion in the booh it 
1 not to be recommended as a car ful unbia ei 
study P t-t Sta b A! I) 

'T^HE monograph Turn s Ins z f on the Blood 

\cs sets covers an ther group of intracranial tu 
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mors which have been studied m Dr Cushing 
clinic This time the authors are concerned with tlu 
blood vessel tumors of the brim 29 examples < f 
which have occurred among 15 histologic iliv ven 
tied intracranial tumors These 20 tumors have bun 
further divided into the angiomatou malformation 
and the angioblastomata or true neoplasms arising 
from blood vessel elements Among the latter ar 
included the recognized examples of J md 111 
disease 

The studv of these tumors is presented in 1 m in 
ner which is suggestive of it having been done i 1 
matter of record more than anv thing else Hurt 
fore it seems to lack the certain charm which uni 
has been led to etpect from the monographic report 
which come from the Brigham Hospital clinic 1 he 
letter spacing style of emphasis is a bit annoving to 
the reader and does not lend itself to make an attr ir 
live printed page I ov vl D w i 


ONE of the monographs of the Mav 0 ( linn 
'-'senes Thrombo ljigu/u Obliterans 1 is written 
by men who have attempted to penetrate the mazi 
of symptoms presented by vascular di cases of the 
extremities The book gives one the impression th it 
it is the result of their attempts to bring order out of 
chaos in their own minds concerning these Condi 
tions Consequently it is much more valuable than 
some others we have read because it is a bit more 
personal and human Unfortunately they chose the 
one vascular disease about which the most is known 
both clinically and pathologically as a result of 
Buerger s fine studies Because of tint the most 
valuable portions are those dealing with the tif 
ferentiation of the symptoms of thromboangiitis 
obliterans and Raynaud s disease cr\ thromchlgia 
and other vascular diseases and these are scattered 
The treatment of the disease is considered sandv 
and very honestly Doctors Brown and Allen have 
had considerable experience in treating this condi 
turn with non specific protein and in their hands 
this has been highly satisfactory In addition to its 
therapeutic value the injection of non specific pro 
tem has been used to determine which cases might 
be benefited by operations designed to create an 
efficient collateral circulation They point out that 
one of these surgical procedures lumbar ganglio 
nectomy is indicated in about 1 out of 7 cases That 
fact which is accompanied by accurate data should 
be considered seriously by all surgeons who may be 
inclined to attack the sympathetic system rather 
empirically for most of the ailments from which man 
suffers It is interesting to note that the authors feel 
that the results of periarterial sy mpathectomv arc 
so ^ght or transient that the operation is not worth 
while This conclusion is of course what has been 
maintained for some time by those who have con 
siaered the anatomical facts about the innervation of 
blood vessels 
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While many conflicting physiological and clinic il 
f ills still remain unanswered nevertheless this 1 a 
\ iluiblc contribution to the treatment of vasculir 
disciscs which is welcome It will help remove that 
ittitude of mind recently expres cd by a prominent 
1 Ivoeati of pem ascular sy mpathectomy in the treat 
ment of these diseases It was this If the patient 
shows definite improvement after the operation it is 
h iv nan Is disease if he doesn t it is something 
else Ioy\lDvyis 


npHL eeond edition of Labat s Regional 1 ncs 
* tlusi 1 contains valuable additions to the 
mginal text This book has contributed a greit 
deal to the increasing popularity of local methods 
While one may not agree completely with the 
authors selections of the most simple and yet effec 
ti\c procedures there can be no doubt as to the 
great value of his descriptions based on a large 
experience both in teaching and practicing locil 
»n i the la 

I he chapter on spinal anaesthesia has been en 
1 irgc ! There is perhaps not enough stress laid on 
the use of ephednne as a routine preliminary injee 
tion 1 he control of the level of anasthcsia as advo 
c ite l b\ 1 itkin is not discussed probably because 
the book must hue been in press when I itkin made 
lus important contribution to the technique of spinal 
anesthesia Ihe reviewer feels that the authors 
conception of the circulatory disturbances during 
spinal anisthesia is not at all convincing While 
there is a vasodilation in the anesthetized field no 
evidence is given that the blood accumulates m the 
entire dependent area whether anesthetic or not 

The printing and illustrations are of excellent 
quality The book can be heartily recommended to 
the surgeon who is interested in improving his 
mortality and morbidity statistics bv the routine 
use of successful methods There are still too man\ 
men who believe only in an occasional use of regional 
anesthesia for the poor surgical risk and who are 
painfully surprised when their occasional attempt 
proves to be a failur Only a continuous practice 
can bring the expected results Gezv de Iakats 


T HERE will be some disagreement between 
some American workers and the English author 
of 1 re Ument of \ cnereal Disease in General Practice 3 
F T Burke who believes that the use of mercury in 
the treatment of svphihs is as obsolete as is the use 
of sarsaparilla in medicine Mercury should be 
used in the treatment under two conditions (1; 
that the patient is intolerant to arsenic and bismuth 
or (2) that these two drugs are unobtainable 
In England stabilarsan (salvarsan) is the drug of 
choice for intravenous use for intramuscular use 
sulpharsenol (sulpharsphenamine) is used After 
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cert per 1 >f r cnic treatme t 1 tramu ular 
1 1 muth (bt m stab) s us. d The uthor descrbcs 
c of ol e t hich correspond to its uses h\ 
r hil nj he n \menca 
I ut e chemc f t eatment for (i) ci Iv pn 
ir \ pi li I ) lit frmarv svphh (3) ea lj 
c ol v \ | h 1 (4) hte secondarv vphitis (5) 

in I \ ph li if) tertnrv n 1 quartc nary s ph lis 
1 < ) 1 uro | h 1 e b etlj outlined 
C ng nit 1 s phil mav be defi ed as svphlis 

I11 1 1 c |u r d in Ic and \ hich m \ or mi 

t ti nif t it elf at b th St ctU speaking there 
t h itit all lit r\ 5 phi]: Ml c n 
ge ut 1 phi I should be t eated for t le st a f e 

1 I 

I 1 1 tr t ni t >f acute anteri r g no hue the 
a th t nglv co limn n u e of sy ges b 
th p t nt lie c uch proceJur n oVe poste 

r ur tl r t He u c urethral 1 lg tio s of 

I t I It e g a n to the f nt from the 
t t 1 loes 11 local tr tm t n the otTc 
1 h J g ec mm It 1 tor hi eal d in t eat 
t 1 ) I g 1 \ ceme a e fii en s a rout ne 
e 0 If aid t! at op la sanlal 00 1 oil 
I 1 1 ar e Ir g an 1 h uld tee 


tirel> discarded in the treatment of gonorrhoea No 
rout ne treatment is laid do \ n for the treatment of 
posterior urethritis no local treatment along 1th 
rectal suppo tones of antispasmodics are recom 
mended he irn ates the bladder da 1> with pota h 
s lution 

In gonor hcra in the female he permits the patient 
to irrigate he own urethra at home \ aginal douches 
are gi en ani the irngant is held in the vagina bj 
cotton packed a ou d the douche nozzle to cau e 
b lloo ng 

In the append x of the book the author states 
that intrathecal treatment (Swift EH ) of svphils 
1 phjsiolog callv un ound and therapeut callv in 
efficient and should be aband ned He believe this 
because (1) the pathological cha ge p esent in 
eurosvphdis are but rarely superfcial a d a e not 
therefore reached by injections into the subarach 
noid pace ( ) the amount of arse c present 1 
auto salv arsamzed serum is of no treponemici lal 
val e and (3) sal arsan substitute v hen gi en bv the 
1 tra eno s route reache the ce tral ncr ou sv tem 
ti s e and the ce el ospi al fluid m greater amou t 
tl an can afelv be njecte l ntr thccall> 
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means of gentle pressure on the upper surface 
thus compressing the organ between the hand 
abo\e and the light beneath the degree of 
translucence may be increased The tail of 
the breast is best transilluminated by placing 
the small cun ed lamp underneath the axillary 
fold directing the light anteriorly Both 
breasts are examined routinely the normal 
side being transilluminated first to serve as a 
standard for comparison 

MATERIAL 

The material upon which this stud} is based 
and the different pathological conditions which 
ha' e been studied are shown in Table I 

TABLE I — -MATERIAL 

Phi 1 <1 C 

C ma j 

Be ldtms(dfibmj $ 

B1 <1 g ppl u t a > tic p ptiloma dut cr 

om ) 2 

M 1 1 4J 


T t f ~~l 

I he appearance of the transilluminated 
breast depends entirely upon its gross anatom 
ical structure The wide variation in the ana 
tomical constituents of the normal breast is 
paralleled by corresponding differences in the 
degree of translucence Fat is highly translu 
cent w hereas fibrous tissue is less so Thus the 
fat breast transilluminates unusually well so 
that even when the breast is \er> large the 
light passes through readily As the fibrous 
content of the breast increases the degree of 
translucence is diminished A breast which is 
the seat of chronic mastitis or epithelial h> 
perplasia theso called lump} breast is still 
less translucent Here the opacit} is caused 
b\ a h\ perplasia of the duct and acinous epi 
thehum lhe dilated ducts and acini filled 
with desquamated epithelial cells do not permit 
the light to pass through readilv Thus it is 
found that portions of the breast which are 
thickened are more opaque than other areas m 
which the hvptrplastic or inflammatory pro 
cess is absent or less marked 

It is important to point out that a certain 
rare type of breast is unsuitable for trans 


illumination This is the large non pendulous 
breast closel} applied against the chest wall 
Lesions located jn the depth of this type of 
breast cannot be approached easilv with the 
light as it is practical!} impossible to place the 
lesion between the light and the examiner s 
e J e Superficial lesions on the other hand 
can be examined quite satisfactory bv trans 
illuminating from side to side 

SOLID VND CYSTIC TUMORS 
It has not been possible to detect an} differ 
ences m the shadow s cast b} benign and mahg 
nant tumors of the breast on transillumma 
tion Solid tumors are opaque to the li ht the 
intensity of the shadow varying directly with 
the size of the mass and to a certain extent 
with its location in the breast In this connec 
tion it is important to stress one possible 
source of error Small solid tumors located 
near the surface of the breast often give the 
false impression of being translucent This 
is due to the diffusion of light around the 
tumor caused b} the intense light dosel> 
applied to the small mass The proximity of 
the lamp to the mass is the mam factor On 
closer examination a faint shadow can usuall} 
be made out Under these conditions it is ira 
portant to interpret the faintest shadow as 
positive for a solid mass A similar optical 
illusion is reproduced when the light is applied 
directly against the palmar surface of the 
phalanges The bones of the fingers appear to 
be translucent for the same reasons which 
have been pointed out This error ma> be 
avoided by the reduction of the intensity of 
the light by means of the rheo tat and the 
placing of the lamp away from the tumor 
Cysts containing clear fluid have proved to 
be translucent a finding which may be of con 
siderable importance m differential diagnosis 
W hereas m many instances the clinical find 
ings are sufficiently positiv e to permit a differ 
entiation between solid and cystic tumors of 
the breast certain cases offer the greatest 
difficulty in this respect Especially is this 
true in tense deep seated cysts which because 
of a secondary inflammatory process exhibit 
skin adherence Under these circumstances a 
simple cy st may gi\ e the impression of a firm 
solid tumor and in the presence of skin 
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adherence maj lead to the diagnosis of carcm 
oma That this error may occur e\ cn in the 
hands of those with considerable clinical ex 
penence is shown by the following cases 

Case 1 remale aged 38 years stated that she 
had noted a tumor m the tail of the left breast ft r 6 
months The swelling had increased in size slowlv 
and had been associated with some pam Upon 
examination there was found a firm deep stated 
tumor about 3 centimeters in diameter located in 
the upper outer quadrant of the left breast There 
was slight elevation of the nipple a suggestion of 
skin adherence and several enlarged nodes in the 
left axilla A clinical diagnosis of carcinoma of the 
breast was made by three examiners independent!} 
Transdlummation of the breast failed to show any 
opacity in the region of the tumor the mass being 
completely translucent On the basis of the trans 
illumination findings a needle was inserted into the 
mass and yielded 20 cubic centimeters of clear straw 
colored fluid thus causing a collapse of the tumor 

Case 2 A gross specimen consisting of left 
breast pectoral muscles and axillarj contents was 
sent to the pathological laboratory with the clinical 
diagnosis of carcinoma of the breast (this breast had 
not been transiliummated before operation) I a!pa 
tion ol the gross specimen rev ealed a firm omewhat 
movable mass in the central portion of the breast 
The specimen was transiliummated and the mass 
found to be completel} translucent On the basis 
of these findings a diagnosis of evst was made and an 
inci ion into the mass confirmed the diagnosis The 
tumor was a benign c>st 3 b\ 4 b\ 4 centimeters 
filled with clear straw colored fluid 

It is quite evident therefore that trans 
illumination mav be the only pre operate e 
means of establishing a diagnosis betw een c\ st 
and solid tumor in a certain small but definite 
group of casts 

HiEMATOM v 

The opacity of blood to transillumination 
is demonstrated m cases of hematoma result 
mg from injury to the breast The trans 
illumination findings in these cases ma\ be of 
considerable help in the interpretation of the 
nature of the lesion and are often an important 
guide in treatment The frequency with w hich 
f history of trauma preceding cancer of the 
breast is elicited is well known In many in 
stances further questioning fails to establish 
jne presence of anv definite relationship be 
tween the trauma and the tumor On the 
other hand an occasional direct association 
between trauma and the appearance of a 


tumor cannot be escaped In a certain group 
ot cases a direct injury to the breast sufficient 
to cause discoloration ot the skin is accom 
panied by a distinctly localized tumor In 
some cases there is definite dimpling of the 
skin A differential diagnosis in this group 
between traumatic hematoma and earl\ car 
cinoma is extremely difiicult y et most impor 
tant from a therapeutic standpoint In the fol 
low ing casts the transillumination findings w ere 
of considerable aid in the differential diagnosis 

C asl i I emale aged 44 } ears On December 18 
10 7 the patient fell and struck her right breast 
against the sharp edge of a scrubbing pail Within 
4 hours she noted black and blue discoloration of 
the skin over the inner half of the right breast accom 
pamul b\ -severe pain and moderate local tender 
ness One week after the injury she developed a 
lump in the upptr and inner portion of the right 
bn. a t Lpon examination there was found a mass 
1 «5 bv 1 <; bv is centimeters m the upper inner 
quadrant of the right breast close to the skin and 
adhennt to it There was definite dimpling of the 
skin 1 raiisillumination of the breast showed an in 
tense opxeitv 5 centimeters in diameter with 
irregular fuzzv edges extending into the sur 
rounding breast tissue The interpretation of the 
findings was that we were confronted with a trau 
matie lesion and not a carcinoma The lesion gradu 
allv disappeared without treatment W lth the dis 
appcirance of the tumor this area became more 
translucent At the end of 3 months the opacity had 
completely disappeared and there was no clinical 
evidence of disease 

Case Female aged 44 years Two weeks be 
fore admission to the hospital the patient fell and 
struck the right breast against an iron bed post 
This was followed b> localized pain tenderness and 
discoloration of the breast at the site of injury 
Examination showed a firm mass by 2 by 2 5 centi 
meters in the upper outer quadrant of the right breast 
with definite skin dimpling over it Transillurmna 
tion showed a dense opacity m the region of the 
tumor varying in intensity with an irregular pen 
pherv extending into the surrounding breast One 
week later the skin dimpling had disappeared the 
tumor was softer and smaller and the opacity was 
markedly reduced in extent and intensity Three 
months later the tumor had completely disappeared 
and there was no opacity on transillumination 

The transillumination findings in these cases 
are characteristic in several respects The 
opacity is intense being only such as is pro 
duced by blood pigment It \ anes in intensity 
in different parts corresponding to variations 
in the amount of unabsorbed blood in different 
portions of the hrematoma The edges are 
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irregular in outline and extend into the sur 
rounding breast tissue bev ond the palpable 
edges of the tumor This irregularity is due 
to the extravasation of blood into the sur 
rounding tissues Tinalty the opacity gradu 
ally diminishes in intensity and extent and 
ultimately disappears completely These 
findings may be correlated readily with what 
is known to occur in the formation and ab 
sorption of a hematoma keeping in mind 
that the opacity is due to the blood pigments 
The opacity found in these cases is unlike 
that seen in any other condition It differs 
from that caused b> an intracystic papilloma 
m that the latter produces a circumscribed 
uniform shadow with sharply defined edges 
It differs from the opacity of a solid tumor 
such as carcinoma in its intensity which is 
never approached by any lesion in which 
blood pigments do not participate 

ACUTE MASTITIS 

Five patients were observed with acute urn 
lateral mastitis unas ociated with lactation 
The onset wa<5 acute with sudden development 
of pain oedema redness chills and fever 
Examination showed diffuse swelling of one 
breast with all thesignsof acute inflammation 
exquisite tenderness and axillary adenopathy 
The acute inflammatory processgradually sub 
sided over a period of several weeks leaving a 
localized tumor which required several months 
to disappear completely Transillumination of 
the breast in these cases showed a diffuse 
opacity of the affected breast which gradually 
diminished as the inflammatory process sub 
sided In all these cases the complete trans 
lucence of the breast was not re established 
until 3 months after the acute process had 
begun to subside The transillumination find 
ings m this group of cases differ from those 
found m carcinoma in that the opacity at 
first involves the entire breast and gradually 
diminishes in extent and intensity whereas in 
carcinoma the opacity is localized and either 
remains stationary or gradually increases 

LACTATION GALACTOCELE 

The lactating breast is found to be com 
pletelv opaque to transillumination Theopac 
ity of milk is further demonstrated by theap 


pearanceof a galactoceleon transillumination 
which also fails to transmit light and is seen 
as a sharply circumscribed opaque area cor 
responding to the location of the tumor ‘unce 
the differential diagnosis of galactocele from 
other lesions is usually not difficult clinically 
the practical application of this finding is of 
limited value In certain cases however m 
which the clinical diagnosis is otherwise in 
doubt transillumination is of great aid in the 
interpretation of the nature of the lesion 

TRANSILLUMINATION OF BLEEDING NIPPLE 

It is not within the scope of this paper to 
enter into a full discussion of the subject of 
bleeding nipple It is desirable however to 
consider brieflv the present conception of the 
pathological anatomy underlying this syn 
drome m order to correlate these changes 
with the transillumination findings A review 
of the literature indicates that the significance 
of a hemorrhagic discharge from the nipple 
is still a matter of dispute among clinicians and 
pathologists Many investigators favor the 
view that a hemorrhagic discharge from the 
nipple of a non lactating breast is evidence of 
a benign rather than of a malignant lesion 
and is almost a positive sign of intracanalicu 
lar papilloma (Bloodgood Greenough and 
Simmons Denver and McFarland Sistrunk) 
Miller and Lewis on the other hand found 
the same proportion of benign and malignant 
tumors associated with this disease and Judd 
in a review of ioo cases reached a similar con 
elusion The most detailed and comprehend e 
descriptions of these lesions is furnished by 
Cheatle As a result of careful studies of 
whole sections of the breast he find two 
types of papilloma as follows The umradicu 
lar usually multiple occurring m the deeper 
portions of the breast and rarelv malignant 
and the multiradicular usually occurring 
singly and near the ampulla of the ducts and 
more likely to undergo malignant degenera 
tion In a recent studv Knollach and Urban 
found the common lesion to be circumscribed 
mostly single occasionally multiple papillarv 
growths in ducts or acini showing the htsto 
logical features of a benign process 

An interesting and important group of 
cases is that in which a hemorrhagic di charge 
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from the nipple exists with no palpable 
tumor in the breast The underlying lesion in 
these cases usually consists of one or se\ cral 
minute papillomata located for the most part 
in the depth of the breast which because of 
their size and location cannot be felt on pal 
pation Sometimes a slight localized thicken 
ing furnishes a clue to the location of the 
lesion and pressure oxer this area causes an 
escape of blood from the nipple but there rt 
main certain cases in which palpation of the 
breast fails to rex eal any evidence of tumor or 
thickening and accurate localization of the 
source of bleeding is impossible Bloodgood 
refers to 2 cases in xxhich the breast was re 
moxed and small papillomatous cx sts contain 
ing blood x\ ere found xxhen the breasts were 
sectioned In 5 other cases with a discharge 
and no palpable tumor no operation was per 
formed the hemorrhagic discharge disap 
peared and the patients remained i\ ell Miller 
and Lewis recognize this group of cases The> 
state that when a serohemorrhagic discharge 
occurs and no tumor is palpable the lesion is 
in all probability a small benign intracanahcu 
lar papilloma situated deep m the substance 
of the breast and that it should be remoxed 
Knoflach and Urban discuss this group of 
cases and point out the difficulties in localiza 
tion of the lesion and in treatment The) 
state that in many cases it is not possible to 
locate a point at xxhich pressure causes bleed 
mg from the nipple even after repeated ex 
animations 

It is quite obvious therefore that any pro 
cedure which xvould enable a more accurate 
localization of the lesion and a better con 
ception of the distribution of the disease 
throughout the breast xvould be of consider 
a hle practical aid in the treatment of these 
cases As has already been pointed out the 
marked opacity of blood is one of the most 
striking features of the transillumination of 
in *ense opacity of hrematoma of 
the breast has already been referred to From 
these observations it was logical to suspect 
that the underlying lesion in cases of bleeding 
nipple, being essentially a bleeding process 
m^ht yield to localization by transillumma 
mn a suspicion which was readily confirmed 
when the first case was examined by this 


method It soon became exident that this 
simple procedure was an invaluable aid in de 
termming the localization and extent of the 
lesion and the distribution of the process 
The appearance of the transillummated 
breast associated with bleeding from the mp 
pie depends upon the gross anatomy of the 
disease Thus a single localized papilloma in 
a duct or acinus presents an opacity of corres 
ponding shape and size an opacity which is 
characterized by two specific features namely 
its intensity and its sharply outlined pen 
phery In its marked opacity it differs from 
shadows cast bv any other lesion not associ 
ated with blood pigment In its sharply cir 
cumscribed outline it differs from the irregular 
fuzz) appearance seen in hacmatoma or the 
faint indistinct periphery of solid non circum 
scribed tumors. In several cases not onl) the 
papilloma itself has been localized but the 
duct leading to the nipple filled with blood clot 
could be followed throughout its course 
Cases in which the breast is the seat of mul 
tiplc papillomata present a striking appear 
ance In some cases as man> as six discrete 
opacities were seen each probably correspond 
ing to a minute papilloma in a duct In these 
cases no tumor could be felt on palpation and 
attempts to localize the lesion by pressure 
were futile because of the diffuseness of the 
process That the opacity is due mainly to 
the blood and not to the papilloma is sug 
gested b\ the fact that when the dilated duct 
or cyst is emptied by constant pressure the 
opacity diminishes markedly and often com 
pletely disappears and that when the duct is 
refilled by gentle massage of the breast the 
opacity promptly reappears An incidental 
finding of interest is the discovery in several 
cases of similar opacities in the opposite breast 
from which no bleeding had been detected 
Since no pathological proof is available the 
cause of these opacities cannot be stated with 
certainty although it is logical to assume 
that this finding indicates a similar process in 
the apparently normal breast in which bleed 
mg from the nipple does not occur because of 
the failure of such lesion to communicate 
freely with a terminal duct the bleeding per 
haps being less active and therefore slowly 
absorbed 
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MULTIPLE PVPILLOMATA 
Whereas in most cases a hemorrhagic dis 
charge from the nipple is caused by a single 
localized and circumscribed lesion the under 
ljing cause in some cases consists of a diffuse 
pathological process consisting of numerous 
minute papillomata in dilated ducts Although 
the association of this process with certain 
cases of bleeding nipple has been prc\ iousl> 
recognized a clinical differentiation of these 
cases from those in which a single lesion is the 
causativ e factor has not heretofore been pos 
sible This group of cases presents an impor 
tant therapeutic problem Thus Knoflach and 
Urban advise a complete mastectomy in these 
cases as against a local excision in the other 
group Their procedure consists in local 
excision of the suspected area and if the mi 
croscopic examination of the excised specimen 
indicates a diffuse process a second operation 
is performed and the entire breast is remov cd 
This double procedure is necessitated by the 
inability to differentiate clinically between 
cases of single and multiple lesions These 
authors report 3 cases in which local excision 
alone failed to stop the bleeding from the 
nipple one case requiring a second operation 
They warn against a too narrow excision be 
cause of the danger of leaving pathological 
tissue m the breast Transillumination of the 
breast in these cases presents a striking picture 
consisting of multiple small opacities through 
out the affected breast and sometimes also in 
the opposite breast The opacities are intense 
discrete and localized The following case is 
°f special interest in this connection 


1 L G Aged 45 jears v\as admitted to 
tne hospital May ig ig 2 6 Two weeks before ad 
rnission she had noted a small amount of bleeding 
, n Sht mpple Upon examination no tumor 
or thickening could be made out in either breast 
roint pressure over an area in the upper inner 
quadrant of the right breast caused an escape of 
ioou through the nipple In Mav 10 6 2 \ raj 
reatments were given over the right breast Two 
itnilar treatments were given in December 1926 
hi ^ j ne , m *927 Following each treatment the 
t irn ^ lsc ^ ar S e stopped for v arying periods at one 
1 ^ j as a ^ 6 months In Januarj 1927 a 
anzed thickening was first noted about 4 ccnti 
. ® rs a hove the right nipple and in December 
9 7 a local excision of this segment w as performed 
specimen showed it to be com 
po ea of a small butter cyst 1 5 centimeters in diam 


eter directlj connected with % dilated duct and 
filled with a thick pastj material The walls of the 
duct and cjst were smooth and no papilloma could 
be found Bleeding from the right nipple continued 
after the operation In March 19 8 two high vol 
tage \ raj treatments were given over the breast 
and there has been no bleeding since Transillumina 
tion of the breasts in this case was first carried out 
on Julv 15 1928 8 months after operation The 
right breast showed a healed incision with no opacitj 
at the operative site In the areas indicated on the 
diagram there were two small sharplj circumscribed 
opacities presenting the characteristic appearance 
found in these cases Upon transillumination of the 
kft breast multiple opacities of a similar nature 
were found closelj grouped m the region of the areola 
(Stc Table II Case 6 ) 

1 hus it is seen that in this case we encounter 
a pathological process which is widespread 
and present in both breasts and which cannot 
be differentiated clinically from those cases of 
bleeding nipple in which the underlying cause 
is 1 single papilloma in one breast The in 
ability to localize the disease and determine 
its extent is embarrassing from a therapeutic 
standpoint as is well illustrated by the failure 
of the local excision to eradicate the disease 
It is also quite evident that a narrow local 
excision in these cases is useless The wide 
extent of the process calls for a radical surgical 
procedure if the whole disease is to be eradi 
cated The ultimate fate in those cases in 
which opacities are found m the non bleeding 
breast is not know n A point of special inter 
est is whether such a breast will eventually 
develop bleeding from the nipple 

Table II shows the findings in f cases of 
bleeding nipple examined by transillumina 
tion Localization was possible in all cases 
in which the discharge was distinctly bloodv 
except in 2 instances In several cases a re 
examination w is necessary and the lesion 
finally localized w hen a discharge w hich w as at 
first serous in character became more sanguin 
eous In several cases localization was not 
possible because following repeated examina 
tions by palpation the cyst or duct had emp 
tied itself In these cases subsequent trans 
illumination before palpation of the breast 
readily demonstrated the characteristic opac 
ity In 4 cases a single localized tumor or 
thickening in the breast could be detected by 
palpation Of 9 cases in which the palpation 
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findings were negati\e localization by tnns 
illumination w as possible m 7 instances Nine 
cases presented one opacity indicating a single 
localized lesion whereas in 3 cases 2 or more 
opacities were demonstrated in the affected 
breast indicating multiple lesions In 2 cases 
opacities were noted in the opposite breast 
from which no bleeding had been detected 
I he transillumination findings were confirmed 
at operation in 7 cases In those case* in 
which no tumor could be palpated the trans 
illumination findings were utilized by the sur 
gcon as a pre-operativ e measure and the local 
ization reported to ha\e been an accurate 
guide m the operativ c procedure Three cases 
in which the lesion had been removed were 
subsequently examined with the light and in 
all instances the opacity had completely dis 
appeared In r case operative removal of 
the lesion as determined by palpation failed 
to stop the bloody discharge Subsequent 
transillumination m this case demonstrated 
multiple opacities in both breasts thus indi 
eating that the operative procedure had re 
moved only a portion of the diseased tissue 
1 hree patients ha\ e been treated by external 
radiation The bleeding has stopped in 2 
cases In 3 cases the legion was located by 
transillumination but the subsequent course 
is at present unknow n In one case of bleeding 
nipple in which no opacity could be demon 
st rated the excised specimen showed early 
duct carcinoma and no e\ idence of papilloma 
This finding corroborated the negative trans 
illumination findings 

It is important to emphasize that when the 
discharge from the nipple is not distinctly 
ho-morrhagic localization by transillumma 
tion is often impossible 

SCMMVRV AND CONCLUSIONS 

1 A stud) of 174 cases of pathological con 
ditions of the breast has demonstrated that 
transillumination is a valuable aid in differen 
tial diagnosis and treatment 

2 The transillumination findings varv in 
the different ty pes of normal breast depending 
chiefly upon the relativ e content of fat fibrous 
tissue and epithelial elements 

3 Acute subacute and chrome inflamma 
tory processes pre ent a diffuse opacity in the 


affected area which diminishes and disappears 
as the inflammation subsides 

4 Solid tumors are opaque the degree of 
opacity depending upon the size and location 
of the mass The character of the opacity 
however does not permit a differentiation be 
tween benign and malignant tumors 

5 Cy sts filled with dear fluid are translu 
cent a finding which may be of considerable 
value in a differential diagnosis between car 
cinoma and tense deep lying cysts which dis 
play skin adherence and present the clinical 
features of a malignant tumor 

6 The intense opacity of blood is one of 
the most characteristic and important findings 
in the transillumination of tissue 

7 Traumatic hematoma presents a char 
acteristic appearance on transillumination 
The opacity is intense uneven irregular in 
outline and disappears as the blood is ab 
sorbed This finding mav be utilized in the 
differential diagnosis from carcinoma in those 
cases of hematoma in which skin adherence 
is a prominent feature 

8 Intracy Stic or duct papilloma as ociatid 
with a hxmorrhagic discharge from the nipple 
presents a characteristic and specific appear 
ance on transillumination Ihe opacity is 
intense uniform and sharply circumscribed 

9 Transillumination is of special value in 
those cases of bleeding nipple in which no 
tumor can be palpated In these cases in 
which localization of the lesion has heretofore 
been difficult or impossible transillumination 
usually enables localization of the lesion and 
therebv directly indicates the site for oper 
ative removal 

10 Transillumination furnishes a method 
of differentiating between cases of bleeding 
nipple due to a single localized papilloma and 
cases in w hich multiple papillomata constitute 
the underly ing cause This finding is of con 
siderable practical importance in offering the 
only pre operativ e method of interpreting the 
nature of the process and indicating the extent 
of the disease 

11 The practical importance of different 
ating between single and multiple papillomata 
is demonstrated by those cases in which the 
removal of a duct papilloma has failed to cure 
the disease but which on subsequent trans 
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j.f} 1 The no mal breast when transillummated 
nation St a ^* n t ^ le P° ltl0n dur ng the e ami 

of* 1 2 ^ diffuse opacity found On transilium nat on 
a breast which is the seat of chronic mastitis 
1 3 f he appearance of a solid tumor in the breast 

•l n transi J|uminated 1 he character of the opacity 1 
ne same in benign and mal nant tumors 

4 The appearance of a traumatic h'cmatoma of the 


1 rea t h n tr n 11 m nuted The opacity s intense 
u c\en and 1 emilar in outline 

Pi Th ippearance of an ntracjstic papilloma and 
d lated duct tilled \ ith blood n a ca e of bleed ng nipple 
as seen on t ansillumination 

Fi 0 The appearance of multiple papillomata as seen 
on tra llumination The st aight 1 ne r presents the s te 
of local remo al of one I sion \ h cf failed to stop the 
bloody di cha e Opposite b east sho ed five opacities 


llumination ha\e shown se\eral opacities in 
mcatmg multiple lesions 
* 2 ’Iransillummation is a simple safe ind 
aluable aid m the interpretation of patho 
°gical conditions in the breast and is recom 
fuended as a useful diagnostic procedure in 
f; routine examination of this organ 

LlovH r Ut ^° r 1 ^ ndebted to Drs \\ S Stone and 
tions nnH !l L r r! 0r If ei interest and many helpful sugge 
di i ionV D J S B J Lee and Trank Adair of the breast 

n,.,, . f ae r co operation and courtesy of placing 

eu matenal at the disposal of the author 
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A CLINIC VL STUD\ Or EIGHT CASES OT MIOMI M \LIG\UM 

BERVARD r SCIIRri\ER UD r ICS Bur 110 \c n >, K 
i f h s i y mu D n r Mrn 


AMONG i o,j case* of tumors of the 
/~\ uterus which have been examined and 
A. treated at the State Institute during 
a period of 14 vears 1914 to 1029 845 were 
epithelioma of the cemx 41 were adenocar 
cinoma of the cervical canal 1 r were adeno 
carcinoma of the fundus of the uterus 1 was 
epithelioma of the fundus of the uterus (meta 
plasta) 197 were leiomyoma (fibroids) and 8 
were malignant leiomyoma 
The percentage of malignant leiom>oma of 
all tumors of the uterus in this senes is six 
tenths of one per cent Various authors 
(Lwmg and others) give the percentage of 
malignant leiomyoma as it occurs among 
fibroids as being 1 to 10 per cent ours showed 
a little less than 4 per cent all of which were 
recurrences after operation 
Rather than attempt a resume of the histo 
pathology in this disease I would urge all to 
read Ewing s short article on Myoma Malig 
num which begins In a group of cases now 
rather numerous leiomyoma has proved 
malignant breaking its natural boundaries 
and producing metastases in liver lungs 
kidney peritoneum and 1> mph nodes thereby 
acquiring the designation nnoma main; 
num In this article he states clearly and 
concisely his own interpretation as well as that 
of Evans Cullen Winter and many others 
who systematically examined numerous por 
tions of fibroids of the uterus Macroscopi 
cally and histologically they describe pictures 
of these growths varving all the way from 
very cellular areas which showed the evidence 
of active proliferation up to the most pro 
found pictures of true malignancy being 
careful to point out that some of these histo 
logical pictures described mav be still within 
the realm of benign tumors or mav be un 
questionablv malignant In addition to these 
references a paper bv Proper and Simpson in 
1919 should not be overlooked 
The age incidence at the time of admi ion 
was one each 24 3 31 48 50 «;2 61 and 

63 years. 


Six of these women were mam d 2 were 
unmarried In onlv one instance was there a 
herechtarv history of cancer The blood 
Wassermarm reaction was negative in each of 
these cases There w as a history of from 1 to 
6 pregnancies in 6 cases 2 had had a mis 
carnage Previous treatments in these 8 
cases consisted of panhvstcrectomy in ^ 
instances and suprav iginal amputation in , 
instances which were performed from 1 month 
to 8 years prior to their admission to the 
Institute one case had had radium treatment 
As there ire so few case a short resume 
of the ca e histories seems worth while 

Case 54 2 Marr ed ag 25 6 pre ancies ho 
m n truvl d turb nee until a severe bleed ng oc 
cu red after he last p egnancy in Julv 018 She 
had a panhi stere tomv performed in the folio ing 
\ovembc and sect ns of the ute us > e e diag 
nosed as spindle ceil sa coma In Janu > 19 0 
she as admitted to the In titute ith a recurrence 
n the vault f the gina and broad 1 game t areas 
bich v. ns treated 1 ith radium tube aga n t the 1 
sion a d radium appl ed over the pel 1 The blec I 
ing as controlled but the tumor prog e sed rap <1H 
metastasizing cau i j, death S months alter ad 
mi s on I o t mortem sho cd ccurre ces in the 
pel 1 causing h dronephrosi met ta s of the 
mesentery tic J mj h node a J ribs (Fig ) 
CASF6698 Ma red ageljS vears h dh d three 
norm l pregnan s Men trual hi to v rm I unt I 
the age of 43 h n she complained of pain in the 
p Ivi I xaminat n hoi ed tumo of the uterus for 
which she had upra ginal amputatio 1 May 
Q17 Histological e m nat on sho ed le omioma 
In Decembc iq o he had a turn emo ed from 
the b oad tig me t area section of h ch ho e l 
mabgnant le imoma She 1 as referred here for 
po top rati c radi t an f at the time of our ex 

aminatio n M h 192 the c r\ hich re 

mai e 1 shot ed laceration thcr s recurrent 
tumor mass 1 the regie 0/ the left b d } gamen 1 

area She treat d th ra hum p cks ppl e I 

o er the pel\ \hch e ulte 1 1 a I ppea nee of 

the t m in the left pelvi in 6 ceks She garnet 
37 p und in the succeeding 15 m nth w th or 1 
denct of recur ence as appare tlv II for 3 vears 
hen the turn ecurr d met tast in the liver 
causing death 3 vears 8 mo ths from the t me 01 
almittance . 

Casf 471 S ngle aged 5 cars Me strual 
hi to \ no mal m r opau e at the g f44 f” 
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m/f !£*.*< ^4 Se 5422 Photomicro raph of one of th 
metastatic nodules removed at autops> 


summer of 1920 at the age of 50 she begin to ha\c 
pain in the pelvis and there was a tumor mass in the 
uicrus which grew rapidl> A supravaginal ampu 
fihrrtV' aS P er ^ 0rme d in August 1920 for supposed 
^ ection of the tumor showed malignant !eio 
J y nt ' c>ir later she began to lm e s v mptoms 

P r £ ia l °bstruction of the bowel and when she 
4. ftere ,n March 1922 examination showed a 
r , rtl ° r maSS . ^ m *> the pelvis causing pressure on the 
,, an " partial obstruction of the bowel She 
\ , te u vwth radium packs and high voltage 
March 1922 to January 1923 at which 
n rc gression of the tumor with general im 
a tn^n ment ln ^Mth was noted In Fcbruarj 19 3 
i° r I ? ass ln u PP er abdomen appeared and 
cl oedema and swelling of the legs and genital 
n, P[ e ". progressive^ worse and died 1 vear and 11 
ci hS s° m the t,me of admittance 
sf 1 m E l Married age 24 V ears 1 miscarmge 
nrnfi. B °a ' S Menstrual history normal except for 
Denrifte “°' vln S In February 1924 the menstrual 
diaim(^^ er ^ eiccessive an d t tumor of the uterus was 
anH . Supravaginal amputation was performed 
laiomi t « the fibroid showed malignant leio 
sh-.,,,, j March 1924 1 month after operation 
admitted to the Institute and treated with 


f 



I 


I 


Ik ( 1 o 1 o \ ra> photo raph of the lungs 

h g t ta f m the tumor Nov ember 9 8 

high volt gt \ rav through the pelvis She has 
been fret trom recurrence for 4 \ears and 9 months 
C vsi , Single age 50 > ears Menstrual historj 
showed irregularities all her life In 1916 when 4 
she begin to hive severe abdominal pain and dis 
charge from the vagina profuse flowing at the 
periods and in 1917 and 1018 she had growths rc 
moved from the uterus with temporarj relief She 
had a panhvstcrectomv performed in 1919 There 
was no histological report obtainable at this time 
Bleeding recurred and in 19 o she had radium treat 
ment with improvement for 1 >ear recurrence of 
bleeding and radium treatment again in 19 1 and 
again m 1922 She was then free from trouble until 
December 1923 at which time bleeding recurred 
and she began to lose weight She was referred to me 
in April 1924 for treatment The entire pelvis was 
filled with an infiltrating tumor mass and there was 
ulceration in the vaginal wall Section of tissue re 
moved at this time showed malignant kiom>oma 
She was treated with radium applied internallv and 
high voltage \ ra\s She was unimproved and died 
from metastases 1 jear and 9 months from the time 
of admi sion 

Case 9513 Married age 31 >ears 1 child is living 
she had 1 mi carriage at 7 months Menstrual history 
was normal up to 30 at which time she had a severe 
haemorrhage March 1923 In June *9 5 she was 
operated upon for a fibroid supravaginal amputa 
tion was performed and section of the tumor was 
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n Iigm t lei ivoma Si mo ths later she begin 
to h blee lin agi n hich co turned until she 
dmitt d to the I titute n M rch 19 6 \t 
th s time xim nation re eiled large fungating 
turn fill g the upper end of the vagm and in 
fill ati g int the b oad ligament a os She a 
tre ted th rad um mplanted into the tumo a 1 
high oltage \r iso er the pelvis fo a period f 
vear and b m nths She as elieved for a ve r 
the had a ecur nee n the agin and a extension 
n th pi wh ch caused her death vea s an 1 3 
month from the time of admitt nee 
Case 0143 Marred age 61 vea s Menstrual 
histo v mal men p ise at the age of {5 In 
S pt b r q hen 5 he began to flo Th s 
co tinued unt 1 the removal of ut ne poljp 1 
Ma\ 0 3 she as t e f om t o ble fo 3 months 
h n blc di g r cu r d A ut inc polvp \ a re 
m c 1 n m th later a i again he a feefom 
vmftom for 4 month In Janu rv 0 6 a c n 
t lual 11 d ng recurred ute ne pol p v a re 

m ed n \p 1 19 6 and there 0 no recurrenc 

of blecJing unt 1 S ptemb 926 Sup a agi 1 
n putat 0 as pe form d n Oct be 926 N 

hi tologic 1 c am nat ons r made up to th time 

In Januarv i >27 she ga n t ced a 1 ttle bloo I 
1 scha ge and n M r h 07 t the time of h r 
adm sio to the Institut the e was a tumor ma s 
hi h as ulc ati g and hich nvol ed the ce vi 
and e ten l d nto the left broad liga ent ar 
S cton of th s tu n ho\ ed t to be m hgnant le o 
myom She a tre ted with rad um lmpla tation 
ind tub s n the agina upplemented th h h 
olt ge \ rav The e as 1 cal mpro erne t but 
he died n 7 month foil ing n ten n of the 
d\ ease in th pelv s 

Case 0700 Mar 1 d age 63 vears Men t u 1 
h: ton nor n 1 m nop u e at 4 She h d 
h Id Vt the age of 55 he began to flow p ofuselv 
ml h d a pa hi te e tomv p formed for multiple 
fibr d We we e u able to obtain a v section of 
th mat lal She a II for 7 vear tollowi g the 
opc at on lhen her leg be an to s 11 and later 
he n ti d that the lo r abdome \as gro ing 
large tut ther a n di charge f om the vagm 
At the t me of he adm ttanc Feb uarv 9 8 
exam tion ho e 1 1 rge tumo mass till g th 

hole pi e tend g ab ve the umb 1 cus pel c 
xami t on sho ed th mas to be fi d on the 
right id O Feb uarv 4 e plorat v laparot 
om\ re ealed a 1 d tumor mas th a ea of 
often g hich h dm the right pel s looj of 
intest ne cie um an! hi dder ere dhere t i 
operable \ I g quant t\ of broken do n tumo 
ti s e as remo ed tions of h ch p v ed to be 
mal gnant leiomiom H gh oltage \ ra s ere 
given wh ch h s c used reg e sion of th tumor 
mass n the abdomen \ r \ pi ture of her chest 
show metastases in the lu g (Fig ) 


SUMW\r\ 

A stid o{ the c S case record reveals four 
important facts (a) that malignant m>oma 
does occur in anv decade (b) that in ananaljsis 
of the s\ mptomatolog} there are no patho c no 
momc symptoms of this disease (c) that the 
operative treatment as it was carried out m 
these S cases was inadequate as is demon 
strated b\ the recurrences after intervals of 
time follow mg operation (d) that the surgeons 
in general should heed and act upon the 
Iaboratorv reports of suspected or definite!) 
proved malignant m>oma and insist on thor 
ough radiation as soon after operative in 
terference as the healing of the wound will 
permit Onlv in this wa> can the patient receive 
the best insurance against local recurrence 
I he disease causes death b> its local recur 
rence which results in mechanical interference 
such as partial or complete obstruction of the 
bowel pressure on the ureters resulting in 
hvdronephrosis and dilated ureters and b) 
widespread metastases as was demonstrated 
in 3 cases of this series 

CONCLUSION S 

1 In our statistics malignant m>oma of 
the uterus occurs in six tenths ot one per cent 
of all uterine tumors examined 

2 Of the b cases one case is chiucall) well 
4 >ears q months In this case radiation 
treatment was used one month after opera 
tion The end results of the other seven cases 
hav e been poor 

j 1 alltative results have been obtained in 
a few instances 

4 Mvoma malignum causes death b> di 
rect extension and b> metastases 

5 All fibroids should be examined micro 
scopicallv and if a suspicion of mahgnanc) i* 5 
found such patients should be subjected to 
postoperative radiation immediatelv 
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THE SURGERY Or INFILTRATING TUMORS Or THE BRAIN 

With Special Rfferevcf to thf Astrocxtomvta and rum Resiov at 
n\ r LrCTRosURric \i Mmions Usr 1 
cn\Rirs \ risBrRr md r\( s vw\ rk 


D URIN G the past decide due to many 
advances m technique and in methods 
of localization infiltrating tumors of 
the brain previously considered irremovable 
both on account of size and of location hav e 
been attached by the neurosurgeon with 
growing confidence and with increasing sue 
cess 

The belief once expressed that the immedi 
ate and later results of simple deeompressiv c 
operations were as good as those obtained 
after the excision of subcortical infiltrating 
growths has had to be greatly modified Not 
only is it feasible from the standpoints ol 
technique and of results obtained to excise 
parts of tumor containing lobes of the brain 
but we now know that there are growths that 
are so soft in consistency that they can be 
almost entirely eradicated bv suction and 
thorough cauterization 
W hile one may not be in sympathy with the 
proposal to excise a large part of one cerebral 
hemisphere for a tumor within it experience 
has shown that considerable of one cerebellar 
hemisphere can bt removed with often sur 
pnsingly few disturbances and there has been 
growing tendency to be more and more radi 
cal in the excision of infiltrating growths of 
the brain — both those above and those below 
the tentorium 

These advances in brain tumor surgerv 
nave betn made possible to no small digree 
through the better understanding of tumor 
symptomatology and by the appreciation 
that growths of different histological struc 
ture may and do varv greatly in their clinical 
course It is no longer sufficient to make the 
diagnosis brain tumor the neurologist and 
neurosurgeon must think and speak in terms 
°f this or that type of growth 
When the classical studies of Bailey and 
Gushing on tumors of the glioma group were 
published light was thrown on a road along 
w hich many of us had stumbled m darkness 

F mth S g IS vi fth N 


It is probable that the future will witnes 
manv alterations both of classification and of 
terminology but the principle of clinical and 
an itomical tumor grouping based upon tumor 
histogenesis is i solid foundation for all future 
work 

I rom their rel itn e frequency three types 
at infiltr itin K tumor deserve special consider 
ition- * h pongioblastomata mcdulloblas 
tomit i \n l a troivtomata 

I\ trilv hiwiver is the structure of these 
growth m uk up of one type of cell— a care 
ful hi t >logu 1 study of each tumor will show 
area m whuh there are both more and less 
differentiated types of glia cells it is from the 
praU nun am c ot the one or other cell tvpe 
that the tumor derives its clinical character 
and ha been given its histological nomen 
claturo 

Tht ^angioblastoma is a rapidly growing 
tumor which occurs most often m adults be 
tween 40 and 50 years of age in or near one 
temporal lobe and is the most malignant tvpc 
of primary growth of the central nervous 
sv stem M* tastases are rare but the grow ths 
are trulv invasive ind thev mav become ad 
herent to and extend through the dura so is to 
involve bone Clinically they are often charac 
tenzed bv an acute onset and a rapid advance 
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of sy mptoms so that unless influenced by 
surgical therapy the disease may run its 
course to a fatal termination within or $ 
months Intense headache mental dilapida 
tion marked signs of increased intracranial 
pressure are almost the rule and ngidit> of 
the neck unequal pupils and \ anous degrees 
of motor and sensory disorganization are 
frequent The symptoms are due not alone 
to the tumor itself but to the \ery marked 
ccdema and swelling of the lobe in which 
it is situated The spongioblastomata lormed 
,o per cent of Cushing s and 41 per cent of 
our \ ended clinical cases 1 

The medulloblastoma is not as malignant in 
its course as the spongioblastoma and the 
progre s of symptoms may for a considerable 
period be a slow one This variety of glioma 
occurs most often in children e penally in 
the superior yermis on the roof and caudal 
extremity of the fourth ventricle Clinically 
this growth appears more malignant on ac 
count of the early occurrence of obstruction 
in the cerebrospinal fluid pathways and be 
cause after the tumor has reached a certain 
size it appears to change its character from 
that of a fairly well encapsulated growth to 
one which invades more and more of the cere 
bellar tissues and the meninges On account of 
their location these midlme tumors may 
for a considerable period cause few cerebellar 
disturbances and marked sy mptoms referable 



r C Sh th t m p d by 
f th t fEI b t d f m u k p at 
k t h ) 

to one or other cerebellar lobe may occur only 
when there is a secondary cyst or after the 
growth has burst through its capsule and has 
invaded one hemi phere The medulloblasto 
mata occurred in 1 1 per cent of Cushing s series 
and in o per cent of our casts of verified 
infiltrating tumors ot the brain 

The more differentiated gliogenous growths 
especial! v the highly differentiated fibrillary 
and protoplasmic astroc\tomala increase in 
size more slowlv than either the spon loblas 
tomata or the medulloblastomata The dim 
cal course is corre pondingly slow and they 
are verv prone to undergo calcification or 
cystic changes Many of the symptoms 
caused by these growths are due entirely to 
pressure and it is rare to find at operation 
the marked brain hyperplasia and rtdenu 
that is almost a regular feature in the spongio 
blastomata The astrocy tomata are the most 
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|‘g 3 Cue a Shoung the recu ent tun r p l at tl cond operation 
(I hborated from surgeon s opcrati c ketch I 


a\orable of the infiltrating grow ths for radical 
urgical extirpation In manv instances the 
umor itself is of relatively small size although 
T ma ^ ^ axe considerable dimensions 
n '- us hmg s series ^6 per cent and in ours 
20 per cent of the gliomata belong to the 
astrocy toma group 

J* ? rst ex P crience of the writer with this 
case rcc ognized as such was the 

following 

Writer 1 1 ^ S II 252520 a professional song 

from } eirs °f age began to suffer in iq o 
theU? n 'i Slv » e , ei2ures " hich affected the limbs of 
hprT^«i lac , Under luminal treatment the attacks 
and rn reCiUcnt until 1024 when they recurred 
, nn .. re ! followed by increasing weal ness of the left 
d* * n Starch of 102": he was admit 

doivn rt° r e m osteoplastic flap turned 

exnn p j er a0v0cam and a large infiltrating tumor 
lobe a C Interior P art °t the nght frontal 
SDcnmp S the Patient stood the operation badly a 
flan ~ n ". as rc, no\ ed for \ enfication and the bone 
dura de r rnC 5 * Int0 Place with a liberal bone and 
ct for decompressive purposes There was 


at first s>mi improvement but after a few weeks the 
convulsion recurred and became more and more 
frequent until hnailv he was in a status cpdepticus 
with an almo t complete loss of power in the left 
upper and loyyt r extremities 

Mas M * 9*5 Again under novocain anxsthe 
sia the bone flap was turned down and a mass of 
tumor tissue about the size of a golf ball was re 
moved in fragments This second operation was 
better borne and after it he recovered so much 
powt r that he could be di charged on June 6 free of 
symptoms md practically well He was well 
and at work for about one year before he had 
another convul ivc seizure and in the ensuing 12 
months he had an occasional attack with a slowly 
progressive weakness of the affected limbs He was 
readmitted in April 1Q27 with a spastic hemiplegia 
and sensorv symptoms on the left side of the body 
Ma\ 14 1927 V third operation yyas done 
under novocain The flap was again turned doyyn 
and a tumor mass about 3 by 2 centimeters in size 
yyas found ind excised from the area of the prey ious 
operation W hen he left the hospital after an unevent 
ful postoperative course there had been some im 
provement in the pov\er of the paretic limbs and he 
had not had any convulsive seizures Two months 
later he yyas able to get about with the help of a 
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cine although the e had been I ttle imp ovement n 
the po er of the 1 ft hand He as able t be about 
until the e d of The la t note (Jt ua \ io 

jq o) states Ca n t ilk a d i nc nt nent 
\e v marked pvram dal ig on left s de Tr mo 
of r feht upper ext em tv f ba al gan 1 on tvpe Is 
stead lv losing g ound nd er\ eak Has been 
recei ng adj therapv It o o vea s f om the 
beg nm g of the pat ent s s mptoms nd almo t 4 
yea s from the time of th fir t j er ti 

This patient w as operated upon before I had 
an\ knowledge of or experience with electro 
surgical methods and the tumor removal was 
recognized to have been incomplete There 
fore in spite of the fact that little beneht was 
to be expected the patient was given radio 
therapv Had the v alue of the electro urgi 
cal knife been known to me at the time this 
would have been a verj promising case for 
radical extirpation The lesson of this expe 
rtence was not lobt however and it led to a 
more radical procedure in a second patient 



t g n C j Sh Tin th pp f th p t t 

three k ft op r t n 



Case M S II 276091; a t Io 39 vears f 
ge va admitted to the iVeurological Service n 
hebruarj 22 19 7 He gave a history that 6 month 
befo e he had had a sudden attack of unco sciou 
ne s foil v\ d bv con ul ve sezure alvavs pre 
ceded bv an au a of an elect ic sc at n in the 
tinge of the left hand For se e al m nth befo e 
h s admi so to the hosj ital he suffered f om he d 
ache a d there a a slov lv p gre el ssofpo cr 
n the left arm and le He vas fo nd to have some 
m ntal ch nges lo gr Je f pap Iladem a left 
ent al faci 1 eakness a left hem paresis with 
spastic tv and 1 crease of tendon efle e and 
dim nut on f both cutan us and deep se si 
b 1 ties o th Ictt side of the bodv 
It vas cl a that the patient had nc gro th in 
the ht par etil lobe a d n Februa v 7 th t 
area v e pos d by a 1 rg ost oplastic ll p m de 
u de loc 1 csthesia Ph con oluti ns of the 
par eta! lob ap[ ea ed fl tt ned and ith punc 
tu e needle 25 cubic c ntimete s of xanth chrom 
fluid was vithdra nf m a cv t ib ut centimete > 
b neath the su fac A nc sio v a mad through 
the cort x (F g and 2) nd at a depth of 2 ccnti 
meters a b 0 n h turn a po ed vhich dd 

not hav anv v 11 d fined ma gin An 1 c 
v s m de all ar und th tun r 1 hat ppeare 1 
to be normal b am ti e and gra luallv leepene I 
Fi e ce timeters bene th the to te\ h t appeareJ 
to be a na rov ped de s e posed Th p d elf 
vva divided and its base ca ten e I ith Ze he 
solution Bleedi g as c n trolled bv means f 
irn t on and p essu e ith c tton b t one la g 
tery in the depth had to b 1 gat d The size f 
the gr th as 5 bv ? entimeters 
Recovery from the operat on e entful I t 

e ere headache and pap Ilccd ma per ltd 0 
April 5 n the su p cio that the cxci h d n t 
bee ompl te or that ha:m hag h do rrc 1 
t the c vitv left fter th tumo em I th 
o tcopl tic fl p as gai Ie ated 
Th cavitv f om hich the tumo h d b e rc 
mo ed v a f und di te ded v ith fl d but n evi 
dence of tumo t sue could be disco eied The 
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H 6 Case 3 Showing the improvement in th \i uil i II 1 h lott d l nes show the fields be 
fore operation the light lines the fields 3 we h fte j t i 111 h a > lines the fields 7 v eehs 
after operation 


fluid was evacuated and the wound again closed 
lhe headache soon disappeared and excepting for 
persisting spasticity and weakness of the left upper 
and lower limbs he remained well up to Janinrv 

If>2Q 

Added note January 27 1029 He was readmit 
fed with a historv that he had suddenlv become 
stuporous 4 hours before The old bone flap was 
again elevated and a recurrent tumor 5 b\ 5 ccnti 
meters in size was extirpated with the electric knife 
the incisions in the brain being made in apparcntlv 
normal brain tissue (Tig 3) \bout 60 cubic ccnti 
meters of yellow fluid was evacuated from a cyst 
cavity and the cyst wall excised with the electrified 
loop 

lhe patient has recovered satisfactonlv from the 
operation and there is some improvement in the 
power of the left upper extremitv 
1 athological report showed the following Frag 
meats of highl\ cellular gliogenous tumor It is v cry 
vascular and contains a few islands of sponyobl istic 
issue There is also present at the periphery of the 
umor an increase in connective tissue giving the 
impression of encapsulating it The connective 
issue has in its lacuna: many macrophages 

Troublesome bleeding during the course 
of the tumor remov al at the operation done in 
ebruary 1927 and above described led me to 
he determination to try the elcctrosurgical 
apparatus which had been used for some 
Kars by Dr Beer and his colleagues for the 
removal of bladder tumors As chance would 
have it the next patient who came to opera 
ton was a woman with a meningioma on the 
under surface of the frontal and temporal 


lobes lerivul trom the basilar dura near the 
tavern iu sinus The growth which could 
be adc<[ualtlv exposed only by an incision 
through the brain tissue was removed by 
pntomeal evasion with the high frequency 
eurrent and electric knife It needed onlv 
this one experience to convince me of the 
great value ot the electrocautery knife both 
for the control of bleeding and for the actual 
tumor removal Since that time the endo 
therm as the apparatus which we then had on 
hand was called has been ready for use at 
every operation for brain tumor 

The value of electrosurgery for the removal 
of meningeal tumors is however a separate 
matter which has been considered with the 
usual thoroughness and brilliancy of the 
author in the article published in this journal 
bv Dr Cushing 1 

Until recently I did not have an apparatus 
which could be used with complete satisfac 
tion for the control of bleeding from single 
vessels which would deliver a dehydrating 
or desiccating current for the control of gen 
eral oozing or with which division of vascular 
brain or tumor tissue could be accomplished 
with as little or as much cauterizing effect in 
addition as was desired The apparatus of 
Dr Bovie which we are now using is the 

C h c H IB W I El t g y dltli 
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most perfect one that has up to the present 
time been devised 

B> means of the Bo\ie machine bleeding 
from small vessels can be speedil> and satis 



t Sh th pp ra f th t m h 
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factoril\ controlled and the number of silver 
clips or ligatures which must be used has been 
reduced to the minimum 
I have not however alwajs had perfect 
success m sealing b> coagulation large arter 
les on the surlace of the cortex and have still 
found it necessarj before incision of the brain 
with the electric knife to applv ligatures or 
silver clips to larger cortical arteries which 
have to be divided It has happened to me 
at times that a vessel of some size which 
appeared to have been well sealed before it 
was divided began to bleed later so that a 
silver clip had to be applied secondanI> 

This occurred in the following case in which 
a tumor was excised which was located in a 
temporal lobe and extended to its under sur 
face 

Case 3 MSH q666 S oman of 0 rears 
s adm tie 1 th a t p 1 turn h t \ f 6 
vech du ati The he lache s inte se a d 
v on as al e lv m hedly mp e I The cl I 
s\mptom pointed to lc n n the right temp I 
1 be a d a pip 11 demi of 3 diopter e dcnce 

th t ntracrin 1 pres e as al adj m h rais d 

\ large fl p 11 t neJ do n u de cai 

anar th and the dura deh opene 1 I the 
p sterior part f the right temporal 1 be as a 1 g 
tumor h h nfilt atel the cot d tcndel 
th gh the lob lmost to th c te t basil r 
su face The ttempt made to co g I tc 
la 1 hich ra er the cortex al e th 

g ththigs 4\a dBl Whenth b is 1 de 1 
ith the 1 ct h fe th e el t div d 1 

b g t bleed in spit f the fact that t med t 
have been thor ghlv e led Thebleel g h ch 
occ d th gh not serious a d eas l c t II d 

s eve thelc di ag able b c use it pre d 


p tlv 
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under the pia arachnoid and left this part of the field 
less clear than one would have liked it to be The 
cortex was then incised all around the tumor \ 
mass 4 bv 4 by 2 centimeters was first excised and 
two small c} sts opened With the loop more and 
more of the growth was excised without bleeding 
down to the floor of the temporal fossa In the 
depth another large vessel was seen »nd again the 
attempt was made to close it off with the coagulating 
current \gatn bleeding occurred which had to be 
controlled b> the insertion of a small piece of muscle 
At the conclusion of the tumor removal the walls of 
the large cavitv full\ 5 to 6 centimeters tn denth 
seemed to be formed of normal brain tissue excepting 
posteriorlv where the bleeding which had occurred 
irom the first large cortical vessel that had been 
divided had so changed the appearance of the brain 
nat it was difficult to determine whether one was 
eating with tumor tissue that had not been removed 
or with hemorrhagic cortex This area was there 
ore thoroughlv cauterized with the coagulating 
urrent before the cavitj was filled with saline solu 
on the dura closed and the bone flap replaced 
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Showing tl e tumor removed at tl e 



1 h | r ti 11 h 1 11a ted more than 3 hours and 
thi 1 ti 1 r i\ I 3 00 cubic centimeters of cit 
r it 1 tl 1 I t r he was returned to her bed 
C n ill ' 1 ertirtlv uncomplicated the 

} m 1 t 1 1 f bed weeks after the operation 
lh ul 1 ti \ upturns rapidlv disappeared the 
pai ill 1 I m 1 it M and homonvmous field defects 
inij r l 1 irk lh iftcr the operation (Figs 5 
an l ( 1 

In the following case the value of electro 
surge rv w 1 dearly demonstrated and during 
the process of extirpation of a vascular 
growth from the left temporal lobe the bleed 
mg w is at all times perfectly controlled 

( 4 T II S4g6o a merchant 46 \ears of 

age referred b\ Dr I rede nek Tilnc> gave a historv 
of headache and speech disturbances of 5 months 
duration Upon his admission there was found com 
pletc sensorv aphasia marked mental disorientation 



I ig 12 Ca e s The appearance of the patient 3 
v e ks after ope ation 
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ight pyramidal tract disturbances and slight signs 
1 ncreased intracranial pressure 
Ja uary » 1929 Under nov oca n anarsthesia a 
large bone flap as elevated on the left side In the 
temporal lobe a cv st hich contained 20 cubic cen 
timeters of xanthochromic fluid as emptied and 
the cavitv ashed ut ith formal n solution The 
m d He part of the left temporal lobe was occupied 
bv a nfiltrat ng gio th and considerable bleed ng 
h ch ccurred hen a small fragment was removed 
for Ixbo atorv c animation had to be controlled bv 
the use of pieces of muscle As the electrosurgteal 
appiratu as not available at the time the v ound 
1 closed for the time be ng 
Ien davs later the flap as again elevated and 
the du a idelv opened The gro th as found to 
ccupv large part of the tempo al lobe After 
large co t cal vessel had been ligated ncisions v ere 
ma )e in hat appeared to be normal cortex all 
a uni the g 0 th \\ ith the electrified loop seal 

I p f tumor ere removed until no more neoplastic 
t s c could be see The amount of tumor conta n 
ing bbe that as e c cd measured at least 4 centi 
meters in dth and 6 centimeters n depth (F gs 7 
an I 1) and du ing the tumor rem va! two small 
cv tic ca ltics crc ope ed and jello fluid evacu 

tc 1 The alls of the large cav tv ere sprav ed 
ith the dehvdrati g current before the cav tv 
a filled th salt solution the dura partialh 
I 1 nd the flap eplaced and sutured 
During the entire proce Jure there as practicallv 
1 bleeding I he patient s rcco erv v s uneventful 
n 1 the e as a mmedi te imp vement both n 
hi me t 1 state and in h s speech E ght dav s aft r 
the operatio he as speaking c t re entcnces and 
t the t me of thi ting 6 weeks after operatio 
his speech ha still f ther imp ved 

\s this case demonstrated electrosurgerv 
is of the greatest value for the extirpation of 
ghogenous growths and with a good electrical 
apparatus much time is sav ed in the control of 
bleeding but these growths can be removed 
even without it as was shown by the follow 
mg experience 

Cvst s \ l H 16307H concer ed a bank cash 
c 25 ea s of ag ho ha 1 his fi st convul e 
e zurc o m ths l efo e The ttack which as 
Jacksonian tv pc affected the left f ce and left 
uppe c t m tv nd rec e 1 at egultr intervals 

I I m nths after h fits ure he began to 1 e 
po c fi t the left upper and later in the left 
I r extremit T se 1 month tefore h 

dmi s n t tl e Neu 1 gical In t tute he bad 
he dache omitin a d temp ra v ob curations of 
ision lie found to hav e a high g ade of pap 1 

lrdema a left supranuclear facial weakness almost 
complete loss of pov e in the left upper and some 
eakness in the left lowe limb 


At the operation under local anesthesia the cor 
tex of the hinder part of the right frontal lobe was 
>ellow in color and bulging and by aspiration a 
small amount of xanthochromic fluid was withdrawn 
Afte cortical vessels had been l gated a wide ino 
sion was made in the frontal lobe (Fig 9 A) and at a 
depth of 2 centimeters a gray sh tumor mass was 
exposed \\ ith the finger a rather firm lobulatcd 
tumo could be felt which merged gradually into 
normal brain tissue The tumor was progressi el 
freed partly bv incis on of the bra n tissue parti) b 
wipi g brain a a> from the growth with cotton 
pledgets At va ous times larger blood vessels ere 
encountered and had to be ligated Dun g the pro 
cedures )ellov fluid was evacuated from two c>stic 
cawt es (Fig 9B) Before the gro th a 45 g m 
astroevtoma (Figs 10 n) could be entire!) re 
moved the lateral ventricle was widely opened An 
area of changed co tex mesial to the tumor was 
excised and the entire cav it) filled with sal e s lu 
tion 

At the close of the operat on there was a distinct 
return in power of the left face and arm When he 
left the hospital 4 davs after the operat on the 
power in the left upper extremity was as good as that 
of the right and the \ eakness of the left side of the 
face had almost d sappeared (Fig 12) He has 
remained well up to the present time— 4 months 
after the operation 

There is one clinical feature of the astrocy 
tomata which deserves especial mention In 
these patients many of the neurological 
disturbances are due predominantly to the 
local pressure of the growth so that rapid 
improvement will occur as soon as the neo 
plasm has been removed and the fluid con 
tents of the cyst evacuated Motor power 
that has been lost may be quickly regained 
sensory disturbances disappear field defects 
rapidly recede and speech difficulties steadily 
improve Although this quick improvement 
is especiallv noticeable when the new growth 
has been excised the immediate result of the 
cv acuation alone of the fluid contents of a cy st 
may be similar — a rapid recession of many 
disturbances However unless the solid part 
of the growth has been radically removed a 
mural nodule and the lining membrane of the 
cyst completely extirpated there will be a 
recurrence of s> mptoms sooner or later Ftxa 
tion and cauterization of the lining membrane 
of a cyst with Zenker s or with formalin solu 
tion may be very useful and in some instances 
this is all that can be done I hav e become 
more and more dissatisfied however with the 
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Iig 13 Case 6 Showing the bul mi, 
lobe and worm (1 laborated f om urg o 

final results in patients in whom when no 
mural nodule could be found this procedure 
was earned out and am convinced that 
whenever possible the lining wall ot a c>stic 
cavity should be extirpated or completelv 
destroyed by electrocauterization 
In postenor fossa tumors the primary relief 
of pressure upon the aqueduct and fourth v en 
tncle by the evacuation of c>st fluid and the 
wide opening of the dura will again permit 
the normal circulation of cerebrospinal fluid 
out of the ventricular cavities md the 1m 
provement which will follow such a procedure 
is often marked and may last for a number of 
>ears I have for example seen complete 
relief of symptoms for 6 vears after suboccipi 
tal decompression with simple evacuation of 
the fluid contents of a evst deep in one cere 
bellar lobe Recurrence however usually 
occurs within 1 to 2 years and such an opera 
tive procedure must in the present state of 
intracranial surgery be considered inadequate 
and incomplete 

Case 6 NIB 162 79H a schoolboy 9 vears of 
a gc had suffered from attacks of headache and vom 
1 ing for 2/ vears following a bilateral otitis media 
ana an operation for mastoid disease For 6 months 
elore his> admission the attacks became more fre 
quent and he began to walk unsteadily He was 
f.m i int0 Neurological Institute with the 
ny developed symptoms and signs of a left cerebel 
ar Expanding lesion and a suboccipital cramotomv 
r' as *^e h rst operation had to be stopped be 
re * he dura was opened on account of his poor con 


tumor aft r n 1 )f th left cerebellar 
I cr t k t I 1 

chtion \t the second operation one week later the 
dura was widelv opened the left cerebellar lobe was 
inci ed ind at a depth ot centimeters a very vascu 
hr tumor was exposed \gam the bov s condition 
becime so poor that the wound had to be closed for 
the time b mg and weeks had to intervene before 
his condition permitted of further surgical proce 
dures 

The suboccipitil wound was then reopened a 
second time and with the electric scalpel an inci 
sion 4 centimeters in length was made in the left 
cerebellar lobe I he infiltrating tumor was then re 
moved piecemeal with the electric loop until all 
vi lble ncophstic tissue had been taken away and i 
cavitv 4 b\ 4 centimeters was left which extended 
deeph into the lobe and mesiallv into the superior 
vermi 1 he bleeding during the procedures was 



Fi 14 Ca e 6 Sho 1 the large cavity left after 
e c si n of the tumor ith the el ctrosurgical knife (Elab 
orated from surgeon s operative sketch ) 
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ea il cont oil I nth the Ieh>d ati gandcoagulat 
g cu cnt The fou th ventr cle as n t opene I 
1 tobutonl avcrvthintra Jucent laverof cerebel 
lar ti ue a left n the side of the fou th ventricle 
dig H n 1 4) 

Th pat cnt thstood thi surg cal p ccdure bet 
te than ant of the previous operations He v s dis 
ch gc 1 (?d \ later feel ng ell h s discs pra ti 
all flat no vstagmus verv I ttle taxn The 
tumor a '»!) ut j In 3 cent mete ins e and was 
at pic 1 astr c\ toma 

In operations in the posterior cranial fossa 
the change brought about bv the use of 
elect rosurger\ has been very striking Not 
onlv can much more radical procedures be 
carried out than were possible with the or 
dinary surgical armamentarium not only is 
the prevention as well as the control of 
bleeding much more sati factor} but the 
amount of trauma done to the brain is greatly 
diminished Cotton pledgets and wall offs 
cannot be cntireU dispensed with but their 
use has become greatlv restricted Especiall) 
is the frequent wiping of the cut surface 


lg t ill t at s > p d d bll It® pp 
nbb u ed f mo g cha d t f om the 1 ct od 



of the brain (each wiping no matter how 
gently done means a trauma to the nervous 
tissue) reduced to the minimum As a direct 
result added disturbances observed after the 
operation arc very few and often there is none 
at all This has been very noticeable after 
extensive resection of the cerebellum b) 
means of the electrosurgical apparatus We 
have again and again noted both with sur 
prise and with gratification that cerebellar 
symptoms were no more and not rarely dis 
tmctly less marked after an extensive inci 
sion into or resection of a cerebellar lobe 
\\ e now consider the electric knife an almo t 
indispensable aid for the exposure and re 
moval of infiltrating grow ths no matter how 
deeply subcortical they are situated 
already mentioned the division and excision 
of brain tissue can be done with considerably 
less trauma than by the methods used here 
tofore and the excavation of the central parts 
of a growth before the shell is excised makes 
po sible and easier the radical removal of the 
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Ti i \ The location of an infUnting tu 
mor in the right frontal lol e B The line of inci 
sion \ ith the cautery knife after ligation of two 
large vessel ( The tumor partially exci ed 



outermost parts If one is dealing w ith a c> st 
and a smaller or larger mural nodule (as shown 
for example in Tigs 15 A and B) the inci 
sion into the cyst is accomplished with ease 
and the mural nodule can be removed in toto 
or in pieces with the electrified loop Iht 
cases described m this paper are typical 
examples of experiences and methods which 
will be full) dealt with in a future report 
As already indicated it is m\ impression 
and this may be due to lack of experience 
that thin walled veins of large size can be 
much more satisfactorily sealed off with the 
dehydrating and coagulating current th in can 
arteries of the same size Ev en if some brain 
tissue is picked up with the forceps on each 
side of the \ essel it is sometimes very difficult 
no matter how carefully the current js regu 
lated to apply just sufficient current to seal 
off the artery and to form a coagulum of both 
the artery and a small area of tissue which 
surrounds it without causing so much tissue 
destruction that bleeding will recur or that 
there will be danger of a secondary bleeding 


perh ip hours or days later In one patient 
I feel certain that a fatality after the clean 
removal ot a meningioma which had arisen 
from the dura of the sphenoid ridge was due 
to second iry bleeding trom a large vessel on 
the dural attachment of the growth 

In the removal of large vascular tumors I 
have found it advantageous to make deep 
incisions with the electrified loop on four sides 
of the central part of the growth As the part 
of the growth between the four lines of elec 
tncal incision and cauterization has been de 
prived of practically all of its blood supply 
this part of the growth can be scalloped 
out quickly without fear of bleeding from any 
larger vessel This procedure has the added 
advantage that the scooping out with the 
electric loop can be more satisfactorily ac 
comphshed as the field is practically dry 
The live electrode works much better both 
for dehy dration and coagulation as for cutting 
purposes when the field is dry 

Realizing that the use of the hand pistol 
grip supplied w ith the Bovie machine depnv ed 
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the operator of the nice sary delicacy ol 
niampul ition which is so often necessary I 
at first tried the foot swit h which is supplied 
with all forms of electrical apparatus It was 
found to be ver> disturbing to the operator to 
have to divert his attention to the foot switch 
whenever the current was to be turned on 
1 ollowing the suggestion of one of the mem 
bers of our staff we have interpolated an a sist 
ant between the operator and the person who 
runs the machine and changes the character 
and strength of the current This assistant 
who stands behind the operator and can see 
the operative held holds the pistol and 
switches the current off and on whenever 
desired In the interim the assistant is useful 
in holding the pencil whenever the opera 
tor is not using it This entirely relieves the 
operator of switching the current and makes 
it necessary only for him to receive the pencil 
from the hands of the assistant when he de 
sires to use it This assistant also can with 
the pencil shoot the current through the 
torceps on a blood vessel which is to be 
sealed 

\\ hen the electrified knife or loop is being 
used to scallop out pieces of tumor the 
remov al of the scallops of tumor or of charred 
tissue from the loop or electric scalpel is often 
somewhat bothersome The char re I tissue 
clings to the electrode and has to be wiped off 


o that the active electrode can a am be 
used For cleansing purposes we have found 
a small ball or pad of fine copper ribbon such 
as ts used for cleaning pots and basins very 
useful (Iig 16) This was suited and 
obtained i or me by Dr Klenke and was 
found superior to the wire waste supplied 
with the Bovie apparatus The copper wire 
ball can be sterilized by boiling with the in 
strum ents 

Time is lost however each time charred 
tumor tissue is wiped off of the active elec 
trode I am now hav ing made for me a double 
pistol and double cable so that two pencil 
each holding an electrode will be at hand 
The current can be switched on or oft in 
cither pencil by the assi tant who mana es 
the pistol grip so that the electrodes can be 
used alternately 

The incisions m the brain and the exci ion 
of tumors or of brain tissue with the electric 
scalpel must be done as cleanly as if an ordi 
nary knife were being used (Tigs 17 and 18 ) 
The coagulating and cauterizing current 
should be used only when the sur eon de 
sires to destroy uperficial tissue in the area 
in which he is working either the lining mcm 
brane of a cyst which cannot be excised 0 a 
layer of tissue in which ome tumor cells rnav 
be remaining or where the current is bein 
used to stop bleeding from an 00zm o surface 
To use the current in order to burn out a 
part of the brain which contains tumor tissue 
will lead to inexact work and will surely g \e 
results which will not be satisiactory 

No doubt each surgeon who u es an elec 
trosurgiral outfit will devise means ana 
methods of his own to simplify as much as 
possible the operative manipulations Tbe 
future will ce many changes both in the 
apparatus and in the ways of u mg it Thi 
much seems howev er certain The methods 
for the remov al of infiltrating tumors of the 
brain have been fundamental^ advanced bi 
the use of electrosurgery and much pro„res 
will be made in the next few years Sot only 
will the operative results in the beni B n type 
of glioma be greatly improved but one mav 
dare to hope that much will be accompli hed 
in the mo t malignant type of brun tumor— 
the spongioblastoma multiforme 
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I T is one of the paradoxes and one of the 
tragedies of medicine that certain mcas 
ures designed primaril> as life sa\ ing and 
health giving should carry in their abuse 
death and invalidism Cesarean section is of 
this group Originated for the salv ation tir^t 
of the child and then of the mother all too 
frequently it has become a death de ilin 0 
agent for them both On the surface it does 
not seem unreasonable to set as a minimum 
requirement that both mother and child 
should survive alive and well an operation 
done for the purpose of sav ing them both > et 
even this minimum is not fulfilled by a ma 
ternal mortality ranging from 2 to 25 per cent 
and higher or by a fetal and infant mortahtv 
of from 2 to 30 per cent 
Cesarean section as Table I shows is b\ 
no means the simple and safe procedure it is 
popularly supposed to be These are casual 
figures collected quite casualty from the 
literature and for that reason they are repre 
sentative figures The mortality of the aver 
age operator and the average mortalitv of all 
operators are much truer indices of the value 
of a given procedure than are the brilliant 
results of a single skilful surgeon or a single 
^vell organized clinic Cesarean section by 
this test is plainly a dangerous measure and 
dangerous measures it goes without saying 
can conscientiously be invoked onl> when it 
is quite clear that no other less potcntiilly 
harmful methods will achieve the required 
results 

There are man} reasons for this fearful 
mortality First of all and possibl} most 
important of all we have todav an entirety 
vvrong conception of the processes of partun 
tion The basic purpose of obstetric art ma} 
he to extract the child but in these days we 
are in danger of forgetting that the method is 
quite as important as the act itself Other 
things being equal the mechanism of a nor 
mal labor is still \ erv much better from ev ery 
angle than any of the improvements w e hav c 
tound for it and there are still those among 

R d by m tat If thltettP tG d t Vied 1 1 
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us old fashioned if you will who feel a degree 
of satisfaction when a worn in gives birth to 
her child by her own unaided efforts Ob 
stetnes is still a specialty in itselt not an 
adjunct of general surgerv and the lives of 
parturient women and of their children, for 
that matter are not safe m the hands of men 
who so regard it I he birth canal as Findley 
avs is something more than a makeshift 
tut to be used onlv w hen the surgeon is other 
wise engaged and Williams is equally right 
when he points out that since every justifiable 
obstctrie operation represents a failure on the 
part ot nature it behooves us to take due care 
that it does not represent a failure on the 
part ot our intelligence also 

1 he second reason for the high mortality of 
exs ire in section is that the type of obstetric 
training which is given todav in most of our 
medical schools is frankly of a very poor sort 
The bulk of obstetrics m this country always 
has been and probably always will be done by 
the general practitioner He more than other 
physicians must know something of every 
thing and it is too much to demand that he 
should be a thoroughly trained obstetrician 
It is not too much however to demand that 
he should be at least trained to recognize his 
own limitations and equally important to 
recognize them while other counsels than 
those of despair arc still possible 
The consulting obstetrician tor some rea 
son is not a popular figure in American medi 
cine Let it be granted that he makes his full 
quota of mistakes At any rate whatever the 
reason the consultant of the general practi 
tioner is most often a general surgeon who is 
even less trained m the refinements of obstet 
nc diagnosis and technique than is his con 
frere who has summoned him His first in 
stinct in any emergency is to do what he 
knows how to do best with the result as 
Newell says that the patient is treated ac 
cording to the limitations of her attendant 
He can do abdominal surgery even if he can 
not do intrapelvic operations or if as would 

.so 1 f \ th Am t All l G g Oct b S «> 8 
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frequcntlv be the part of wisdom he cannot 
sta\ his hand and let nature the best obstet 
rician of us all terminate the labor b\ her 
own skilful methods The inability to do an 
ob tetnc operation is not in itself a sufficient 
reason for doing an abdominal one and even 
an abnormal run of luck does not vindicate 
the performance 

In the third place the mortality of cajsarean 
ection is due very largely to the time at 
which it is performed Even when it is an 
elective procedure and when every circum 
stance is favorable it has a minimum mor 
tality of at least 2 per cent In the average 
hand - and these it must be remembered are 
the hands that do most of our surgery — it 
carries a mortality of from 10 to 1 per cent 
1 he death rate increases approximately 1 per 
cent with each hour of labor and each vaginal 
examination especially after the membranes 
have ruptured it increases 10 or 15 per cent 
with caeh attempt at delivery and it reaches 
o per cent after attempted craniotomy In 
plain word this means that the mother s life 
is bein,, placed in jeopardv for the sake of a 
child who e chances are frankly rather more 
dubious than her own Tor it must not be 
forgotten that the child s danger increases in 
like ratio with the mother s and that the 
feta! and infant mortality in these davs of 
casual section is quite as serious a considera 
tion as the maternal dtath rate 
Finally the fearful mortality of exsarean 
section is due to its performance on ill 
grounded indications or none at all Some of 
them as the verbatim quotations of Table II 
show would be ludicrous if they were not 
tragic for anything or nothing serves equally 
as an excuse Moreover the variations m the 
incidence ( I able III) seem to show that the 
indications must differ radically in different 
clinics I find it easier to accept that fact than 
to believe that pelvic anatomy offers such a 
curious range of contrasts in different sections 
of the country or even in different clinics of 
the same section The wonder as Newell 
savs 1 not that so many women die but that 
am at all recover and it would almost seem 
reductio ad absurdum though it be that better 
ob tetnc results might be achieved in the 
long run bv discarding the operation alto 
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gether and by letting mothers and babies take 
their chances by natural channels alone 

There are categorically speaking only two 
absolute indications for exsarean section 
pelvic deformity and obstructing tumors and 
even these absolute ones if I mav speak a 
paradox are really relative The mere exist 
ence of pelvic contraction the soundest of 
all indications is not per sc a valid excuse for 
section Granted that not even a mutilated 
child can be delivered through a conjugate of 

6 5 centimeters such a degree of contraction 
is very rare and the majority of all cases fall 
into the borderline group with a conju ate of 

7 s centimeters or over wherein is located the 
happy hunting ground of the zealous obstetric 
surgeon 

Normal spontaneous delivery as Table IV 
shows is to be looked for in three quarters of 
all cases of pelvic contraction and the ma- 
ternal and fetal results are far better than the 
best of surgical skill has been able to achieve 
Section is not indicated in more than 10 to 12 
per cent of all such cases Letting operative 
possibilities escape in \\ ilhams phrase 1 
safer for both mother and child than is a swift 
resort to the knife and I personally am in 
chned to echo what he is m the habit of telhn 
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TABLE II MISCELL WEOUS INDICATORS, 
QUOTFD VERBATIM 


Inertia 

Dystocia 

Exhaustion 
Obstruction 
0 sified symphysis 
Anencephalus 
Hydrocephalus 
Adhesions 
Abdominal pain 
Ctl t df mloc t 


Laparotomy one > oar ago 
Children in rapid succession 
W recked hcalti 
Arthritis ankle 
\ ai-jcose \ ems 
Patient s personal desire 
Patient s desire for sterilization 
Epilepsy 

Low grade mentality 
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TABLE I\ INCIDENCE 01 SPONTANEOUS 
DFLtVTRIES IN PELVIC CONTRACTION 
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TABLE III — \ \RIOUS INCIDFNCFS OF 
CESVREAN SECTION 
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ducted aseptic test a relativ ely safe affair and 
adequate prenatal care will eliminate most of 
the unhappy case in which a wrong decision 
has been made and in which craniotomy is 
the only safe retreat A rather wider use of 
that loathesome operation it might be added 
would mean more living mothers and ulti 
matcly other better managed pregnancies 
for them while an added justification lies in 
the fact that in practically everv average 
senes of cesarean sections the mortality is a 
dual one in from a quarter to a third of all 
fatalities 

It might be well in view of the present 
tendency to exalt the child s life at the ex 
pense of the mother s to consider what our 
course should be when that conflict arises Of 
course it should not arise the ideal of ob 
stetnes is to save two lives not to evaluate 
them against each other But this is an im 
perfect world the situation must sometimes 
be faced and for my own part, if the choice is 
mine alone I do not hesitate If the woman 
is a primipara her present child must be 
sacrificed to her future generative possibili 
ties If she is a multipara with living children 
her present child must be sacrificed to her 
existing responsibilities And under no cir 
cumstances be she primipara or multipara 
should her life be jeopardized for the sake of 
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TABLE \I — COMP \R VTIVE MORTALITIES IV 
PLACENTA PR -£V IA 
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T\BLE VIII — V 4GIN4L DELIVERIES AFTER 
CESARFAV SECTION 
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TABLE VII — ESTIMATED INCIDENCE OF 
RUPTURE OF SCAR 
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a child whose chances no matter for what 
reason are m any way dubious 
To return to the indications for cesarean 
section eclampsia does not belong m the list 
The comparative figures of Table \ show 
that it is better handled bv almost an> other 
method Obstructing tumors are an absolute 
indication though a rare one for fibroids 
most often rise out of the pelvis and permit 
spontaneous deliver} and ovanan c>sts are 
best handled during pregnane} b> laparot 
om> In selected cases placenta prjevia is 
undoubtedly a justifiable indication but 
again comparative figures (Table VI) show 
that ccesarean section is not warranted as a 
routine treatment Conservative measures 
give better results and it has been repeatedl} 
pointed out that the fact that section in the 
hands of a competent surgeon gives better 
results than con ervative treatment in the 
hands of a tyro has nothing to do with the 
case a tyro has no right to be treating a com 
plication of such gravitv The advocates of 
routine section fail to realize two things that 


TABLE IX — REPRESENTATIVE MORTALITIES 
OF LOW CERVICAL OPEP ATION 
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themajorit> of women particular!} in public 
hospitals are seen onl} when infection is dc 
cidedl} more than a possibility and that the 
child for whom the} plead so eloquenth is 
alread} jeopardized b} the maternal disease 
and in at least half of all cases is premature 
sometimes to the point of not even bcin 
viable 

Among the group of miscellaneous indica 
tions the name of v\ hich in this da} is legion 
certain ones are frequently perfectl} justified 
others are never warranted unless there is a 
coincident absolute or relative indication 
Individualization of all patients is desirable 
indications are necessaril} and rightfully elas 
tic but certain abiding principles must re 
mam and in doubtful cases the invocation of 
one s obstetric conscience if it has not gone 
into the discard along w ith other old fashioned 
things of like ilk will end in action which is 
simplest for the patient though not neces 
sanly for her accoucheur His convenience 
however can scarcely be ranked as a justifi 
able indication 

The performance of cccsarean section by no 
means terminates the surgeon s responsibility 
Once he has done it he has charged to his 
account that woman s obstetric future and he 
is responsible at least morally for what 
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happens to her m her subsequent pregnancies 
The scar is alwa\ s a hazard as long as she is 
able to concei\ e and since Gamble s disturb 
ing m\estigation w e ha\ c no definite cnterion 
b> which to estimate its strength We do not 
know, as Table VII shows, what the exact 
percentage of rupture is nor e\ cn more lm 
portant do we know when it is hhcl> to occur 
The accident is a possibility any time after the 
seventh month 1 , and the intervention of a 
natural deli\ery,or of several for that matter 
confers no form of immunity 
Lven though it means inconvenience and 
expense which sometimes can be ill afforded 
all such patients must be dcln ered in hospital 
When the indication is absolute naturally the 
operation must be repeated, and the general 
custom is still to do a second section if the 
first has apparently been associated with in 
fection even though Gamble s study has 
proved that the mere absence or presence of 
febrile manifestations is not a true criterion 
of the integrity or the weakness of the cica 
tnx Otherwise if I were sure of the aseptic 
technique of the first operation I should be 
inclined to give the patient the test of labor 
watching her scrupulously, and delivering her 
with forceps when the head had reached the 
spines Her chances as Table VIII shows 
are probably as good as they would be with 
repeated section and its inev itabic mortality 
The fact that even the most facile advo 
cates of aesarean section arc ready to discuss 
with their patients the question of stenhza 
hon is another proof albeit an unconscious 
°ne of the dangers of the operation For my 
own part I consider that a woman who bears 
her children in this fashion submits to such a 
real risk that I would be derelict in m3 duty if 
did not point it out to her Naturallj I will 
hot sterilize her at her first section unless 
S °ii l ^ Seri0US organic indication exists, but I 
Wu do it upon request at the second section 

th d Xt U ^ 0n own imtiatlve at 


To speak briefly of technique the classical 
peration is never safe late in labor for no 
uture line is water tight and no amount of 
packing can lessen the danger of the intra 

W tU c Uh W J 01 
WThJp U pt i *1 


t th** th 
d h th Id w 


- . lly 

mo th f p i 
both l t 


peritoneal spill of uterine contents which, at 
this stage are never sterile I have had no 
personal experience of the Portes operation 
but in spite of its ingenuity it seems to me to 
be of dubious anatomic basis and to take little 
regard of the manner in which infection 
spreads The Porro operation gives un 
equalled results but it is a frightful price for 
a >oung pnmipara to pay on the chance that 
she ma> dc\ clop a serious infection 

If section must be done when labor is ad 
vanced laparotrachelotomj popularized in 
this countr> by Beck and DeLce is the most 
sitisfactor> technique available The wisdom 
of its principles has been established b> the 
demonstration b\ Hofbauer of the protective 
cellular mechanism in the broad ligaments 
and the technique offers no difficulties to an 
experienced surgeon though it is most em 
phaticall> not a procedure for the beginner 
Comparisons w ith the classical operation are 
worth nothing unless circumstances could be 
corrclited exactly which is obviously im 
possible but the figures of Table I\. which 
include a very large percentage of actually 
and probabl) iniccted cases may stand upon 
their own merits Rupture of the scar too is 
lesslikelv with this technique because the in 
cision is in the lower segment which is the 
resting non involuting part of the uterus dur 
mg the puerperium and which ptoys a late 
and passiv e part in the stretching incident to 
prcgnanc> and labor 

Such then is the present case of cces irean 
section An operation designed as a life saving 
measure has become a sort of medical boomer 
ang carrying with it a mortality which since 
it is so largely avoidable is criminal rather 
than tragic During the last seven and a half 
years for instance 15 per cent of the par 
turient deaths at Chanty Hospital in New 
Orleans occurred after its performance as did 
26 6 per cent of the parturient deaths at 
Touro Infirmary and I have no idea that 
these figures are unique A life saving meas 
ure which implies a mortality such as this 
should be invoked onl> after it has been clcirlj 
established that no other method will serve 
the needs of a given situation as well or in 
deed serveitatall In that sense rather than 
in its present desperate significance cesarean 
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section should be a last resort operation de 
liberate!} undertaken on!> because other 
measures ha\e been dul> considered and ha\e 
been honest!} and conscientious!} rejected as 
not serving the best interests of the mother 
and of her unborn child 
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P RIMARY carcinoma of the h\ er is un 
common at any age and extremely rare 
in childhood there being only a few 
authenticated cases in medical literature By 
authenticated cases wc mean those in which 
postmortem examination and microscopic 
study are adequate to establish the growth as 
primary in the User and not secondary to car 
cinoma in the rectum stomach pancreas and 
adrenals Incompletely authenticated cases are 
more numerous but even when these are in 
eluded as in the extensive articles by Eggcl 
and karsner (9) the total number accessible 
in the literature is ‘small Tor this reason wc 
wish to report a case that recently came under 
our observation in which in addition to the 
postmortem examination and the microscopic 
study we have the clinical history from the 
child s birth to her death at the age of 9 > ears 
Dansie states that the lesion is so rare that 
°ne does not consider the possibility of car 
emoma until he is confronted with the condi 
! 0I J at t ^ e postmortem table Castle reports 
at White found only 11 cases in 11 500 
postmortem examinations Virchow found 
cases in 6 000 postmortem examinations 
hite states that hepatic cancer ’ is all but 
unknown before the age of twenty Rolleston 
say s that primary malignancy at any age is so 
rare that scrutiny must be employed at the 
au opsy in order to prove that it is not second 
ary with the primary growths at some distant 
a° C ,i *R nS Suc ^ as rectum the stomach 
the pancreas At Guy s hospital (18) of 
auto P sleb only 4 cases are reported 
PMi C> " ereof all ages 

1 sports primary carcinoma of the 

f P^ed at autopsy and by microscopic 
10 hs by the following kottmann Wulff 
Arfi Birch Hirschfeld Engelhardt 

Rh + a ™ ^ uc te eon Schlesinger Grawitz 
r n P1 ant Lubarsch Mattirolo Weaver 
rsner (10) , Mair Castle Picot Prescott 


D IIlNES Illinoi 
J 11 p t 1 

\\ ollstun and Mivsell ( 1 q) Phillips reports 1 7 
probable c ises In many instances in Phillips 
cases the reports do not show autopsy find 
ings or microscopical study No doubt cases 
hav e occurred and hav t not been reported in 
the literature There are reports of cases in 
adults but not in children 

RiMTML OF REIORTLD CVSES 
In i Q07 Phillips collected 29 ciscs from the 
literature reporting no new cases Twelve of 
these ca es he reported as authenticated Sev 
t nteen of the 2Q he claimed as doubtful In 
1914 C astle brought the total up to 42 cases 
He included the cases reported by Phillips 
as well a some of more recent date and added 
one new ease of his own I able I shows all 
cases reported to date (44) including our case 
and that of Vollstem and MixseH and mav 
be summarized as follows 
The ages vary from 1 day to 16 years the 
average age being 58 years The sex in 
cidence is male 16 female ig not known 9 
In Cases 1 to 10 the diagnosis was doubtful 
Cases from 17 to 8 were proved by clinical 
history autopsy and microscopical sections 
to be cancer of the hv er Cases from 9 to 4^ 
were collected from the literature and many 
did not giv e the autopsy findings or a report 
on microscopical sections 

UJTHORS C V5E 

L L female aged 9 years the daughter of a 
physician complained chieflv of a mass m the right 
upper quadrant malnutrition and amemia The 
father aged 41 years is living and well the mother 
aged 39 years is also living and well as is one brother 
aged 13 years The paternal grandfather died of 
diabetes The family history revealed no lues 
tuberculosis nephritis or blood dvscrasias Patient 
was a full term child of normal pregnancy and 
normal deh\er\ and was brea t fed until she was 
rj months old At the time of birth she weighed 3 
pounds and 14 ounces She had alwavs been a deli 
cate child The father states that they bad always 
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noticed that the child had a large In er and prorm 
nent ve ns about the umbilicus She nev er had been 
robust at an> time and had always been under 
nourished I atient had measles at 3 years diph 
thena at 7 years She had a bilateral hemiot 
omy in 1922 

\s the child had never been strong and as she 
as undernounshed she v as placed under the care 
of a 1 n ate nurse to try forced feeding to build up 
her general condition In caring for the child s 
toilet the nur c noticed a mass in the region of the 
h er to hich she called the parents attention The 
child was immediately taken to numerous physicians 
and many different opinions were given At this 
time there a no jaundice pain or colics Loss in 
weight and dehydration were prominent 

Her appetite had always been poor Nutrition was 
poor for a child of her age She had no diarrhoea 
and the fsces showed no blood or mucus The 
hot els ere regular No sy mptoms referable to the 
kidnevs u eters or ur nxrv bladder were found Her 
\ eight was 40 pounds temperature 100 degrees F 
p Ise o respirat on 20 Dehydration was esti 
mated as on a bas s of 4 1 he tonsils \ ere not 
nlarged 0 infected The teeth ere very good 
The neck was cssent ally negative Examination of 
the heart showed ound at apex r pid loud cl r 
nl regular Othe heart ounds were the same The 
lungs apparently were negative The abdomen as 
markedly dist nded and a large hard irregul r 
mass filled the uppe right quadrant and epigastrium 
exten ling down to the crest of the ilium Ihe mas 
moved ith respi ation It as not tender or pain 
f 1 on palpation The edge of the mass as rounded 
and easily palpated No free fluid was demonst ated 
u the pent ncal cavity The spleen as not pal 
I able The neu omuscula system showed atrophy 
f disu e l nanal sis showed the urine clear acid 
neg ti e for albumin sug r acetone and pus On 
c eral occas ons a fev pus cell onl> ere found 
The 1 lood count sho ed h cmaglobin 70 per cent 
cd blood ell 4000 00 v\ hi te blood cells 8900 
mall lymph evtes 1 per cent and polvmor 
phonuclear 67 pe cent \\ asserm nn reaction was 
negative C stoscop c e ammat on was made on 
September 2 10 7 The cystoscope as passed 

eas Iv The u inary bladder appeared normal No 
tumo ulcerations or diverticula vere disclosed 
The ureteral o fice ere easily seen and uri e 
could be seen eject ng f om them f ecly and regu 
laclv \ \o 5 I ur t ral cathete was easily passed 
into the right kidnev pel is and a pvelogram was 
male Ih sho ed the right knlnev pushed down 
bv the mass The left kidne) v as negative \ rav 
e aminati n of the chest as negati e \ rav 
examination of the colon disclosed no deiinit 
d s as d condition 

Cl meal diagnosi ne gro\ th of the liver type 
q cstionable malnut tion secondary anaimia 

Exploration v as con idered but the child v as 
removed from the hosp tal nd exploration was re 
fused The child graduaU lost weight and strength 


and she became jaundiced During the interval at 
home the child was given 13 deep \ ray therapy 
treatment of 15 minutes each and 25 milligrams 
of colloid of lead These w ere of no v alue in reducing 
the size of the mass Ascites developed and on 
December 30 1927 the abdomen was tapped an! 
450 cubic centimeters of bright yellow crystal fluid 
was withdrawn The jaund ce continued to in 
crease in degree and the child died on February « 
1928 3 

Autopsy revealed a female child apparently 9 
years of age length n8 centimeters weight ap 
proximatcly 23 pounds and skin markedly icteric 
The pupils were round regular and dilated En 
largement of the abdomen was marked as were 
emaciation and dehydration The superficial veins 
ov er the abdomen w ere dilated and prominent Two 
herniotomy scars were present in the inguinal tnan 
gles and a trocar wound in left lowerquadrant There 
w ere no pleural adhesions 7 he heart was in normal 
pos tion No fluid was present in the pleural cavities 
The pericardium was free The pencard al sac con 
tamed 13 cubic centimeters of clear straw colored 
fluid The heart v eighed 1 7 grams The e ternal 
surfaces of the heart were smooth but had an icteric 
tinge The aorta as normal Inspection of the valves 
showed them to be smooth and intact The aorta 
cardiac valves and heart muscl s were some hat 
ct c The asophagus and trachea were definitely 
icteric otherwise negative The thy mus v as small 
and atrophic The thvroid v as not disturbed The 
lungs \ere light pink in color and floated in water 
The surfaces were studded with yellowish white 
nodules measur ng from o 5 to 3 o centimeters in 
diameter (Fig 3) The largest were found on the 
under surface of the left lobe N umerous large intra 
lobular metastases were found Both lungs were 
aerated and showed no consol dation The bronchi! 

ere somewhat icteric othemse negative A\hen 
the peritoneal cavity v as opened a large nodular 
liver presented with the escape of about 1 80 cubic 
centimeters of dark green colored fluid There were 
numerous omental adhesion to the liver gall 
bladder and right k dney area The omentum v as 
very th n and devo d of fat The spleen v e ghed 2 
grams and w as smooth The capsule stripped easily 
Cut section revealed marked congestion splenic 
substance firm The malphigian bodies 1 ere prom 
inent to the naked eye The stomach s not 
dilated It contained 10 to 15 cub c centimeters of 
gastric secretion The mucous membrane v as p le 
and inta t throughout No scars vere founi at the 
pylorus The exam nation f the duode urn re 
vealed nothing abnormal The mucous memb ane 
of the small bo\ el was thin and 1 jected in places 
but no ulcerations could be s en The appe aix 
y as normal The g 11 bladder measured 5 ce ti 
meters in length and v as moderately disten Jed thin 
y ailed and conta ned o cubic centimeters of d k 
brown solid particles which ere semi soft under the 
pressure of the finger There y er no definite ha d 
stones The cysfi nd common ducts were patent 
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throughout and were not inaohed in the circi 
nomatous mass The liver weighed together with the 
emptj gall bladder and pancreas IQ03 grams The 
entire right lobe except for an area 4 5 centimeter 
b\ 5 centimeters in size it the right lower border 
was involved The right lobe w as 1 hard solid car 
cinomatous mass whether viewed from the superior 
or inferior surfaces The left lobe presented numcr 
ous similiar but discrete (fig 1) nodules on all sur 
faces and on the free borders van in gin size from 1 
millimeters to 2 5 centimeters in diameter The 
largest of the nodules was on the posterior surface of 
the right lobe and measured 5 5 centimeters bv 4 
centimeters The remaining lobes showed no in 
\olvemcnt externally but a carcinomatous irci 
centimeters in diameter was found on section of the 
caudate lobe A separate oval mass 5 bv 4 5 b> 3 
centimeters (Fig 2) could be seen ljing in contact 
with the head of the pancreas and the gall bladder 
It appeared to be a retroperitoneal carcinomatous 
I'mph node and contained caseous material Po 
siblv it was an acccssorv lobe of the liver Trinsver c 
section of the right lobe showed solid carcinoma to a 
depth of from 3 to 6 centimeters in which were to be 
seen widelj separated circular and irregularly 
shaped islands of liver tissue increasing in amount 
the posterior surface was approached Not more 
than 10 per cent of recognizable liver tissue re 
mained in the right lobe The distal half of the large 
bowel was full of clav colored frecal material The 
muc °us membrance was injected in places The 
rectum was negative The left kidney weighed 1 o 
grams The surface markings were normal and 
smooth the capsule stripped easilj The papilla 
md pjramids were prominent The pelvis was bile 
stained There was no evidence of pyelitis The 
rjgnt kidne> weighed 120 grams and was otherwise 
rue same as the left kidney The uterus tubes and 
ovaries were congemtall> absent The adrenals 
"ere negative The pancreas was normal 

Microscopical examination of sections from sev 
eral parts of the liver runote from the tumor 
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l ! if 1 >1 the li er sho in \ cancerous 

I t » t lit II it (,ah bladder and ducts C 
1 t t I) | 1 a and t metastasis in the 

1 it 1 I I 1 

h l 1 1 1 t mg 'egrec from thin strands 
t 1 t u 1 1 1 ro 1 i scar lit c sheets Where 

n 1 1 1 im untered isolated groups 

it II n en surrounded bv con 

n ti 1 1) 1 1 1 il reas of recent round cell 

„ , in i i 11 1 1 he tumor consist d of 

Rr , j 1 | 1 L 1 | r \ h nca.1 cell in a dense con 

1 t> l 1 1 n rh l he groups were of vary 

u ^ ,1 1 t r un 1 or ovaf shape or in irreg 

u l ir [ 1 1 li 1 11 \ ere rather uniformly small 

„ | | Hi | 1 1 lei t nned deeply and mitotic 

p,,„ 1 ti 1 rat (\ numerous No gland or duct 

t rmt i il I Y m de out and there was no bile 
pgn it li g n ral the tumor was separated from 


ii 
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Fig 3 Lungs showing metastasis 
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H s Ph t m aph of p t of 1 m h 
T m 4 X 


the live pa enchvma bv bands of connective tissue 
a d in such s tuat ons compre sed I ve cells could 
be seen 1> ng in dense ne fib ous tissue at the 
marg n f the gro th Else he e no such separat on 
e t d \an Gieson stain and Mall r\ s con 
nective tis e st n ho ved del cate fibers e tending 
into the alveoli of the tumor and runni g between 
the ind vidual tumo cells and the g oups of cells 
The oval mass co nected th the ght lobe of tbe 


1 ver was made up holly of alveolar tumo sur 
rounded bv a dense fibrous capsule The septa were 
den e and the mas es of tumor cells la ger than those 
al ead described Mitotic figures we e numerous 
No 1 ver cell or tumor ell were found in the 
pedicle The pleen sho ed chron fibros s I a 
few field the sinu es ere tilled or partly filled ith 
tumor cells There ere no m tastases in the retro 
pent neal Ivmph odes pancreas or kid e>s The 
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TABULATED CASES Or PRt\t\R\ CARCINOMA 
OF THE LIVER IN CHILDHOOD 



ani astatlc tumor s in the lungs were identical 
th£T rance Wit ^ the S r °"th m the liver except tl 
sph tUni j >r *»«. "ere larger and more uniforn 


SUMMARY 

th \ re ^ ort a case °f pnmar> carcinoma of 
c u\er in a child of 9 ) ears is given includ 


mg clinical history tutopsy report and micro 
scopical findings \n unusual feature is re 
mrekd namely the congenital absence of 
11 ltrus lubes xml ovaries Cirrhosis so fre 
quentU reported 111 the literature in hepatic 
c ircmonn is shew n to ha\ t been present in the 
iast and its prenxt il occurrence is suggested 
b\ the clinical hi tory 

V rc umc of reported eases is given to 
K cthcr with 1 bibliu^r ipliy 
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T HE chief object of this paper which is 
based on the study of 21 casts is to 
bring out a few points in the di ignosis 
of abscesses which form in the immediate 
surroundings of the kidney I he liter iture 
on perincphntic abscess ins been well re 
Mewed both by Richardson and Hunt 
Of importance is the classification Kith 
ardson in 1915 used the term primary pen 
nephritic abscess indicating that the infection 
had followed a metastatic hxmatogenou 
course Hunt m 1924 used the classification 
of pennephritic abscesses of renal and e\tr 1 
renal origin This seems to me to clarifv the 
pathological findings Abscesses of renal origin 
would include those associated with p\o 
nephrosis hthiasis traumatism tubcrculosi 
or other infections of the upper urinary tract 

PATHOLOGX AND ETIOLOGY 
As a rule pennephritic abscess of extraren il 
origin shows no pathology of the unnar> tract 
The urines are clear smears and cultures arc 
negative and there are no renal symptoms 
The etiology of these abscesses h ts been dc 
bated at various times Miller made a very 
careful anatomical study showing the relation 
01 the perirenal 1> mphatics to the retroperi 
toneal lymphatics Some authorities are of the 
opinion that most pennephritic abscesses are 
cortical or subcapsular and arise from the 
periphery of the kidney Braasch strongly 
supports this view Lott states that in his 
opinion pennephritic abscess resulting from 
direct extension independent of renal disease 
is rare 

In many of the reports of cases furunculosis 
seems to play some part in the causation of 
these abscesses Peterson reports that in one 
^ *^s cases the same organism was found in 
he boil on the forehead and in the pennephn 
uc abscess In sev er il of my senes also there 
was a preceding furunculosis the incubation 
period running from to 6 w eels Postpartem 
infections have been followed in a number of 
cases by pennephritic abscess, probably due 
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to extension to the perirenal lymphatics The 
ib cnee in so main eases of all renal findings 
ind svmptom would seem to indicate that 
the e itaetsM. mu t be liTmatogenous born 

I he bincirx or cultures made from the pus 
ibl lined from the t ibsccxscs show the over 
whclnim„ prt uiu of st iphv lococcus aureus 
whiih ij>i tiled m 1 •, of the 19 cases ex 
inline 1 

I h eti 1 _v I the t abscesses of renal 

II in 1 nu 1) 1 1 icr to comprehend as thev 

ir ih In 1 vit n 1 m to the cortex and the 
d 1 1 1 I 1 ith the renal capsule In 
ih 1 \» 1 uillv h iv e a dt finite mfec 

li n iih mi n\ 1 1 ut which can be dem 

ntri I 11 1 e e as a rule develop 

I I I 1 ut ut 01 the kidney become 
m 1 1 11 i\ 1 ii t 1 1 mute the psoas muscle 
11 | il m r 11 1 the point of least re 

1 1 n 1 nl I \m\ nd and over the ante 
n ir nr 1 i 1 t 11 mu cle ind are therefore 
m tin mil l J 'i ec tion is sometimes done 
undi 1 1 ui ut luiment as m one of this 
eri 

\1 ee e »1 the anterior surface art ex 
tremeh rare an l iccurred in none of this 
series 1 w < t the m tormed at the upper pole 
<)i the ki Inev extended upward perforated 
the di iph agm ind tormed secondary lung 
absce sex It the abscess is well visualired and 
its anatomical position remembered it will aid 
somew hat in its diagnosis Phis mass forming 
between the kidney the renal niche and the 
psoas muscle pushes the kidney pelvis and 
ureter anteriorly and sometimes laterally If 
this can be demonstrated by pyelograms and 
uretograms it will give positive information 
of the presence of the retroperitoneal and 
retrorcnal mass 

AGE INCIDENCE 

Age varied from 8 to 63 years the average 
being 325 V ears T. his group counted includes 
absces es of both renal and extrarenal origin 
The average obtained b\ Richardson for pn 
mary abscess was ^9 years 
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T HE chief object of this paper which is 
based on the study of i cists is to 
bring out a few points in the di n,no i 
of abscesses which form in the immediate 
surroundings of the kidney I he literature 
on perincphritic abscess has been well re 
lit wed both by Richardson and Hunt 
Of importance is the classification Rich 
ardson m 191^ used the term primary peri 
nephritic abscess indicating that the infection 
had followed a metastatic h'cm'itogenou 
course Hunt in 1924 used the classification 
of pennephntic abscesses of renal and extra 
renal origin This seems to me to clarif\ t In 
pathological findings Abscesses of renal origin 
Mould include those associated with p>< 
nephrosis hthiasis traumatism tuberculosi 
or other infections of the upper unnarv tr iet 

PATHOLOGX \\D ET10I0GX 
As a rule pennephntic abscess of extrarenal 
origin shows no pathology of the unnarv tract 
The urines are clear smears and cultures ire 
negative and there are no renal svmptom 
The etiology of these abscesses has been de 
bated at various times Miller made a verv 
Careful anatomical studv show ing the relation 
of the perirenal lymphatics to the retropen 
toneal K mphatics Some authorities are of the 
opinion that most pennephntic abscesses ire 
cortical or subcapsular and irise from the 
periphery of the kidnev Braasch strongly 
supports this view Lott states that in his 
opinion pennephntic abscess resulting from 
direct extension independent of renal disease 
is rare 

In many of the reports of cases furunculosis 
seems to play some part in the causation of 
these abscesses Peterson reports that in one 
of his cases the same organism was found in 
the boil on the forehead ind in the pennephn 
tic abscess In sev eral of my series also there 
"as a preceding furunculosis the incubation 
Period running from 2 to 6 w eeks Postpartem 
Sections hav e been follow ed in a number of 
oases by pennephntic abscess probably due 
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to extension to tht perirenal lymphatics The 
ib cine in so muiy i ise of all renal findings 
md s\ mpt >m would ecm to indicate that 
the i ib ee e mu t be hamatogenous born 
I he me irs or cultures made from the pus 
obt lined trom iht e ib cesses show the over 
whelnun^ pie tiut of st tphy locorcus aureus 
whuh ipp ir 1 in i ot the 19 cases ex 
unm 1 

111 tii I t tht e abscesses of renal 
n m 1 nu h iirt) lomprLhend as thev 
mill in t \i n 1 m to the cortex ind the 
il 1 n 1 h 1 ith the renal capsult In 

th 1 \» 1 uiliv have 1 definite infec 

u n t! in u\ h ut which can be dem 
util II d e e as a rule dev elop 
, il 1 nr! 1 e it the kidney become 
m l r n i\ 1 11 I irritite the psoas muscle 
1, l 1 1 1 „ t u 1 the point of least re 
, 1 ,n till \m\ u d and over the ante 
n r nr 11 1 tin mu ele ind are therefore 

m t in mu t l‘i 1 etion 1 sometimes done 
unit r l 14 ut lu invent as in one of this 

n* 

\\ «. L 1 1 he interior surface are ex 

trenveiv 1 ire in 1 occurred in none of this 
serii 1 wo i t them formed at the upper pole 
1 1 he kidnev extended upward perforated 
the di iph a^ni and iormed secondary lung 
ubsce se If the abscess is w ell \ lsuahzed ancl 
its anatomical position remembered it will aid 
somewhat in it diagnosis This mass forming 
between the kidnev the renal niche and the 
psoas muscle pushes the kidney pelv is and 
ureter anteriorly and sometimes laterally If 
this c in be demonstrated by p> elograms and 
uretograms it will give positive information 
of the presence of the retroperitoneal and 
retrorcnal mass 

AGE INCIDENCE 

Age varied from 8 to 03 >cars the average 
being 32 5 y ears 1 his O roup counted includes 
abscesses of both renal and extrarenal origin 
The average obtained by Richardson for pn 
mary abscess was ^9 years 
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Iwtlvt were males 9 females- a more 
mn di tnbution than counted by Richardson 
wh » t trie gave a total of 16 males and 4 
I m ile I his high rate in miles ma> be due 
t tht inirti ed frequency with which cuta 
m u infection due to trauma occurs in miles 

s\ mi tows 

I e\tr w is ob er\ed in ill of the e patients 
I lie graphic chart pointed to a dail\ ele\ation 
if 102 decree ti 104 degrees F followed b\ 
v harp decline with an accompanying sweat 
I rtlnmnary thills were noted in most of them 
lilt c were u ualh mild in character This 
itvtr lent the patient exhausted and pro 
grt iu weakne dt\elops 

Nau tn w a rttorded in 1 3 cases and \omit 
in„ in 1 1 I ht c \ mptoms are due to mtoxi 
eat ion and ab orption from the abscess In 
inie ca t the 1 mptoms were extremely se 
\ ere and added grtatly to the exhaustion of 
tht patient but they prompth disappeared 
after tnci ion of tht ab cess as did the fe\ er 
and chill 

I he duration of the s> mptoms m the extra 
rtnal t\ pt was 9 day s to 6 w eels A number 



of these seemed to be preceded b> furuncu 
losis or skin infection In the renal type of 
pcnnephritic abscess the duration was much 
longer e\en to 5 \ears Most renal infections 
dexelop slowly and extend beyond the kidney 
only after considerable drainage has been 
done Tor example Case 21 giyes a history 
of large rccurrin 0 calculi of the right ureter 
obstruction of the ureter and urinary infec 
tion for a period of 3 years 
Fain as a rule is se\ere It is usually a 
unilateral backache at a le\ el of the third to 
the fourth lumbar \ertebrx and in the costo 
-vertebral angle It was present in all of these 
cases Fourteen cases had right sided 3b 
scesses and 7 left ones There w ere no bilateral 
cases The pain was described as throbbing 
almost constant hxed and increased by walk 
ing or any movement of the vertebra, I his 
w as noted in 18 cases Six patients complained 
of a radiating pain or colic most 0/ w hicfi was 
downward into the groin or thigh 
In conjunction with pam should be men 
tioned irritation of the psoas and erector 
spina: muscles which produces spasm rigid 
ity and partial fixation of these muscles 1 be 
presence of an abscess in the renal niche 



I lg 3 Illustration of the elevation of the ureter \ hich 
is displaced anteriorly by a large pcnrenal abscess This 
change in the normal plane of the ureter makes possible 
the diagnosis of penrenal abscess and retroperitoneal tumor 
by the use of stereo ureterograms 

explains the rigidity of the spine and at times 
a temporary lordosis It is also the cause of 
spasm of the psoas with relief obtained b> 
flexion of the thigh 

Tumefaction was observed in 17 cases At 
times it was \ery slight and was discovered 
only on careful inspection with the patient 
tying perfectty straight on a hard flat bed 
In this position also can be demonstrated 
lateral curv ature of the spine due to pressure 
of the abscess This will be further explained 
in the roentgenograms To reach objects on 
the floor these patients squat instead of bend 
mg forward Marks of external heat applica 
tions are frequently seen o\er the costover 
tebral an B le 

Leucoc>tosis was invariably present and 
uas much higher than the count common to 
the degree of fev er present The low est count 
was 11 800 in Case 15 a male of 63 >ears 
w ith poor resistance and the highest 39 000 
in Case 7 a young woman of 29 jears with 
an acute staph} loco ecus infection of the un 
nary tract The av erage leucocj te count was 

o 593 A unilateral backache fe\ er and un 
usuall} high leucocyte count should bring 
pennephritic abscess into consideration 


Fig 4 Sketch of pyelogram which shows no displace 
ment of the ureters in the anteropo tenor position 1 his 
sbov s the mild curvature of the spine which \ as note 1 in 
10 of 18 of the cases studied It illustrates the blurring 
of the line of the psoas and the transverse processes of the 
vertebra: on the affected side Stcreoroentgeno ram 
show the right ureter displaced markedly fon ard 

Urological s>mptoms in extrarenal penne 
phritic abscess were absent or slight I he 
commonest s>mptom was a painless frequent 
urination noted in 13 cases this is probably 
reflex P> una covers all cases reporting an> 
infection in the urine even though there ma> 
be very few bacteria as m some of these 1 1 
cases Microscopic examination showed the 
following bacteria 

Bacillus col 

Staphylococci ' 

St eptococci " 

Sterile io 

Urinarj infection probablj plajs a small role 
m these abscesses and could be a secondary 
rather than a pnmarj infection of the urinarj 

Hiematuria Mas giten as a sjmptom in r 
cases One of these Case ”1 suffered from 
an impacted calculus of the ureter The a 
other cases (Cases 14 17 i S and 8) had 
marked bacillus coh infection of the upper 
urinary tract Hamiatuna is not infrequent 
in this type of infection ^ 
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DIAGNOSIS 

\t time ftv le ions are more difhcult to 
hv'nj i than pennephritic ab cc es Their 
dt cf I\ ituatcd position the perfect protec 
tun li the reml fo sa and the lack of urinar\ 
v mi t m and Iindm increase the mv sterv 
t tht pain the\ can e 
'■'duck md others have placed importance 
in thi litTirenti tl Icuioiv te count in the seg 
r itc 1 urine from each kidnej and the blad 
I r I \ u n a w i th negative findings in ordinary 
ult lire media i uggcstivt of tuberculosis A 
tri t I ilbumin ocea jonal tube casts white 
hi d i ll ind taphv lococei were found 
mi )n„ hi eric of ca es Observers in gen 
r d ti m to agree that in most of these cases 
ill urm ir\ finding give no helpful informa 
ii n I he ib cc is out i de of the kidne\ 
m 1 I not produce change in the upper 
urirnrv triet 

In writing on pennephritic abscess in chil 
Iren I Imcr states that this disease is usuall) 
nu t ih n for tuberculosis of the hips or spine 
I In dill I ceases aitivc pla\ limps for a while 
the thigh i hghti) flexed and the bod\ bent 
I r i ir I \n indefinite pain starts in the bach 
I iti r loiilizm* m the costovertebral angle 
I In 1 >i Uion ot the lbscess influences certain 
m umint of the pine producing either h\ 

I rtxtin i in or constant flexion Hip joint 
licit i excluded b\ the painle s rotation 
< I Ihi thigh in the flexed position In disca e 

I tin pine all pinal muscles are in reflex 
| i m pun i ob Lncd b\ movements in all 
hreetnn In perirenal absce s the pelvis and 
I wir trunk can be moved in all directions 

I > illu triti thi diflicultv of diagnosi the 
lolkwin^ u e n t reported in this senes is 
rilate 1 

'1 V fill ith pr ious g od he Ith 

1 1 n I f j n i th left hi; and limped mark 

II I la aft r thi udden n et he v as 

af 1 t alk I am lo Ii cd the left co to 

rt b i a gl I ainful fr que t u nat n with 

hi tu a r i ort 1 In the parents A r al 

t 1 a le I h u e re n gati for pu 

1 ba ter the utl ne f the ureter pel es d 
k 1 e r ormal The fev r 4 degree as 
ac mpam I b chill and cat Leucoc to 1 a 
000 Culture of th blood ere po ltn for 
t phvlococcu albu After pen ph tic ab cess 
h I been Bagno* la e pi rato \ 1 ci ion as 
n I through the I ft k (In gl A normal k d 


ne> v as fou d v ith no evidence of pc ircnal in 
llammation Ho c er bimanu I palp tion of the 
erector sp n* mu dcs elicited fluctuation 1 he f r t 
v ound v as do e I an J a second small 1 ci a s 
ma le into th thick mu cle of the sp ne thu re 
veah g a uppurative m osit Ne rl all of the 
carl nal svmptom of a pc incphnt c absce s v ere 
I e ent 

In summing up I ichardsonsavs Cvslos 
copv ureteral catheterization and \ ra\ 
although essential in txcludin 0 disease of 
the urinar) tract or spine mn be of no 
jiositive help in these cases The three prin 
cipal points in diagnosis are continued fever 
Icucocjtosis and abdominal or costovertebral 
tenderness Since that time other roentgeno 
logical ob^erv ations hav c been made In 191 2 
Dr Bela Alexander of Leipzig in his book 
The Examination of Kidneys and Urinars 
Tract mentioned two cases of pennephritic 
abscess in which he found the disappearance 
of the line of the psoas muscle the ob curing 
of the transverse processes and a poorh de 
fined ktdne> outline as being important find 
ings in the diagnosis of perirenal absce s In 
one case a further observation was made a 
lateral curvature of the spine and retraction 
of the thigh 

In Ma> 19 5 Dr Vidor Revcsz of Buda 
pest read a paper before the Hungarian Uro 
logical Societj and a week later demonstrated 
3 cases amplifv ing and illustrating the points 
brought out bv Alexander 

On April 8 1928 Lipsett and Ldwin Beer 
both of New Aork independent!) and simul 
taneousl) published articles cov ering the e 
points m diagnosis The clouding of the line 
of the psoas muscle often helps in diagnosis 
but is not infallible All too frequentl) flatus 
obscures the renal outline and the edge of the 
psoas Of more importance and greater con 
sistenc) is the lateral curv ature of the pine 

The vertebral line arches slight!) around 
the abscess Eighteen cases of this senes had 
a renal stud) and this arching was noted in 
10 of them A natural curvature and faultv 
position on the table must be guarded against 

The author w ishes to call attention to tht 
great value of stereoscopic roentgenograms 
Several perirenal abscesses have been e3 il) 
diagnosed in thi wa> which were negative 
with the flat film AA ith the patient in the 
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prone position an extrarenal mass ahva>s 
pushes the kidney and ureter, anteriorly and 
sometimes laterall} This is beautifull> show n 
in a stereoscopic picture The normal kidnej 
lies in its usual plane while the other is dis 
placed forward and the ureter cunes like a 
taut bow A lateral roentgenogram would 
show the same thing but offers too manj dif 
Acuities The exposure must be a short one 
(1 to 3 seconds) with 100 milliamperes of 
current 

To refer back to the paragraph on the pa 
thologj of perirenal abscess it is eas> to 
understand wh> a stereoscopic picture will 
gi\ e the true anatomical relations of the retro 
peritoneal organs and structures On account 
of the obscure s> mptoms earl> in the forma 
tion of these abscesses they are a long time 
dex eloping and hence of considerable proper 
tion when presented to the urologist for study 
There is a sufficient mass m most cases to 
produce a real displacement 

SUMJIARX 

The chief points in the diagnosis of pen 
nephritic abscess are 

1 Constant fe\ cr 

2 Sex ere pain localized in the costoxerte 
bral angle 

,5 High leucocytosis 

4 Curvature and rigidity of the spine 

5 Stereoscopic roentgenogram show ing the 
displacement of the kidney and ureter ante 
norl> or laterally due to a retrorenal or 
retroperitoneal mass 

SUMMARX OF CVSES 

Case i 9396 XX E M male aged 50 \ears 
laborer Six months ago this patient had an appen 
diceal abscess drained He had been ill for the past 
3 weeks with fever and constant pain in the upper 
right abdomen and back Examination showed a 
leucocyte count of 13 qoo the urine contained many 
colon bacillus and there was localized tenderness 
and moderate tumefaction in the right costovertebral 
angle Renal studv demonstrated negative urines 
The pyelogram showed rotation of the kidney 
away from the median line there was moderate 
curvature of the vertebra; Incision of the right 
kidney angle revealed the pus of a large perine 
phntic abscess , T _ . „ 

Case 2 7 55 x L female aged 28 vears 
housewife Thi patient s illness apparently started 
after her last confinement 3 months previously She 


complained of fever chills and moderate pain m 
the upper right abdomen and back Two months 
before an appendectomy’ and cholecystectomy were 
performed for right abdominal pain These opera 
tions did not relieve her and the pains became 
steadily worse At the time of her examination she 
seemed extremely ill Examination showed a voung 
woman who had undergone considerable loss m 
weight Icmperature was 102 degrees In the upper 
right quadrant of the abdomen was a large mass 
which produced spasm and ngiditv of the right 
rectus muscle An incision effected drainage of a 
considerable amount of foul greenish pus 
Case 3 9505 Mrs S XX female aged 23 years 
housewife This patient had had no recent illness 
She stated that for the past 10 days she had been 
ill with fever chills and loss of strength and that 
she was constantly getting worse On examination 
she had the appearance of being verv ill Her tem 
peraturc was 102 degrees respiration 28 and la 


uuil-u 110 out me mu uusiuverieurai angle 

were noted tumefaction marked muscle spasm ten 
derness and scars of heat Leucocy tosis was 16 610 
urinalysis was negative The roentgenograms dem 
onstrated an arching of the vertebra, with a clouded 
area below the left kidney An incision was made 
over this area and a large abscess was drained 
Case 4 9155 XV J male aged 42 vears tele 
phone worker Tor the past 2 months this patient 
had noted that his urine was cloudv Ten davs 
before the examination he was taken with right 
sided abdominal colic which radiated to the testes 
A second attack occurred the dav before the ex 
animation The temperature was 100 degrees leuco 
cv tosis 18000 There was muscle spasm in the 
upper right abdomen and back Renal study dem 
onstrated cloudv urine which was loaded with 
staphylococci Catheterization of the right ureter 
demonstrated an occluded ureter 3 centimeters be 
low the renal pelvis due to an impacted calculus 
There were two large calculi in the calyces The 
kidnev was exposed and a subcortical abscess was 
noted The calculus was removed from the ureter 
and because of the multiple kidney abscesses it 
was deemed advisable to do a nephrectomy The 
perinephntic abscess was clearly due to a staphylo 
coccus infection which in all probabihtv was the 
etiolog) of the calculi and the multiple hidnev ab 
scesses The patient made a good recovers and the 
staphi Jococci disappeared after neosalvarsan mlec 
lions which seem to be a specific for this bacteria 
in the urinary tract 

Case 5 14140 \\ d male aged 61 years 

transfer owner The patient stated that a months 
before he developed a boil m the ischiorectal space 
This came to a head and he treated it himself It 
pers, ted but graduallj healed Four weeks after 
the appearance of the boil he complained of Dam 

?hdl S "' 1 mg 10 'I’t “ pper nght a bdomen Fee erTnd 
chdls set m and he has been .11 more or less since 
most throbbing one and was preset 
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I\ (ntth blmnh cd a large ma 
t I ;l mth o to e tebra! gle to the an 
t u| r f 1 f th ilium It as h id and 
hi 1,1, ti i, hvptrn (hroma The e vcrc no 
ur I g I mi t m f kind the ur euasclc r 

I 1 g ti n II x n in t on The leucocv tosis 

*» \ ji t 1 as ma Ic and the ureters 

I r It I11 at aight li e the p 1 c 

II nti I rm I Th tereopvclo 

g I i n t t d th ight ureter a 1 

k I I 1 1 1 1 f I b a ret ope ito eal ma 

I h mil \ I ag 1 of pennephnt c 

I a I 1 1 al e i nci e I and a 

I rg it I g h pu a acu te I Th 
I I iltu t I taphvloc ecu 

( i < 4 MS fem 1 c ged o Mars 

h f Jaj I h ( t ent unable t 

I k 1 gl h lea I h nc an ntcll gent hi t rv 
I I ft It I ei h cv r that h 
h f 1 ill f r k ith con ta t pai in the 

I ( gl t I I m that th pain radi ted nto 

th gl t (high I that he had h d fe\ r and 
1 ill I t n 1c 1 n a n the right 

t t 1 il p II temf atu e a 10 de 

g I t t t 00 \ > n 1 tu I\ \a 

I 1 1 1 mj p td itb nc die a d 

I It d h h h lb illu col on cul 

tr \i in thnml nlilgeabccs 

1 I 

(. N'* k \ t I ged 0 vc 

h It h Th [ id th lb c Hire cral 

tl ith fel t I 1 1 hi h n ncre ing 

i t it sh I mplai el ( f cr chill 

t l n t g I he I tt set emcl 
I h (it b u ablet eat a vtht g 
1 kit II entl n mal pp ndix 

I 1 ut th il t m dll not improve 

I 1 ti r 1 thi 1 it nt ho c 1 her to be erv 

II Ih ki m t nd cl mm\ Fever aned 

t m 00 1 gr t d g ee leuc evto 1 as 

j 000 \ll food m ted 1 he p tient la\ on 

h r I tt I th th pht th gh dr n up The 

1 l m h I c 1 1 1 1 te I r es th slight 

tu 1 t n 1 th uj 1 r pht qua I nt 

\ r ltd 1 hich sho cd st phvl 

ix u f 1 n flxthl I f urine R ntgeno 

g m 1 m n tr tcimod r te c r ture of these 
t 1 ra? I log am t made \ d goo 

a a I f p r ne I ib hich foun I t 

ptrjtio The abscc c pi d the lo er pole of 


the ki In j and vas th size of a golf ball On cul 
turc the pu sho ed staph} loco ci similar to the 
o gam ms foun 1 in the urine 

Case 8 1799 \ S female agcl 18 \e r 

hou ei ife Th patient as never robu t but had 
been rca nabh v ell up to her present dines She 
as no 4 months pregnant One month before she 
had lcvcloped chill fever and sweats The fever 
as high and irregular There was pain with some 
bulging in the right kidnev angle I xamination 
h veil sail amcmic skin Temperature v as 
104 degree Abdomen 1 s moderatelv tvmpamtic 
an 1 sh d the pre cnce of a 4 months pregnane} 
There 1 as an area of inc ea ed dullne s over the 
iliac crest Icuiocvte count was 15200 cr>th 
evtes 2 70000 haemoglobin 35 pe cent C the 
tenzation of the ureters sho ed the presence of a 
fe pus c IIs and nume ous gram negative bacill s 
c li in both kdnc}s P efograms sho cd dilated 
ureters nd k dnc}s on both sides indicating a m Id 
degree of h}dronephro is of p egnanev Thi patent 
as oper ted upon for per nephritic ab cess \ hich 
dramcl for everal 1 eeks She ultimate!} made a 
complete recove 

Case q 3155 E R male aged 29 vears 
clerk Fhe patient had no med cal hist r} e cept 
sh pncl sou ds sustained in the Wo Id War lor 
the past 3 eek he had been suffe g v ith fever 
chill and pai n the upper right abd men The e 
ere no u log cal S} mpt ms I his patie t gave the 
appearance of being ill The skm v a moist a d 
sail tempe ature v s 10 Jegrics leucocv tosis 
v as 14 500 In the upper r ght quadrant of the 
abdomen c tenli gposterio lv a c rcum cribed area 
of tendern s a noted b inal ses 1 ere negative 
\ right pvel gram sho ed o lateral dt placement 
of the ureter The liagno was pe neph ittc ab 
see The ab cess 1 as fou 1 on the I e pole of 
the nte r su f ce of the right kidn } There was 
co s lerable infl mmator} ti sue 

Case 10 36^0 T T male aged 25 >ears 

Japanes emplo}ed mag ge Thi patie t gave 
a hi tor} f bo Is of the right thigh r month before 
h prese t ill e s bo r the past 3 weeks he h3 I 
been ill ith ch II fe er a d pa n in the left s le 
nd back The pain d T not radiate There as no 
hiematur a no f eque cv no bum g He as un 
able to st nd e ect on account of his pain Th 
pat ent looped m rkedl} and alked v ith a limp 
due to a flexion of the left thigh I Ipation f the 



PEACOCK 


PERINEPHRITIC ABSCESS 


763 


TABLE III — URIN \L\SIS 


Staphylococci 
Bacillus coll 
Streptococci 
Sterile 


3 

7 

1 

10 


TABLE I\ — CULTURE FROM \BSCESS 

Cas 

Staphylococci *5 

Bacillus coli 2 

Streptococci 1 

Actinomy cetacea 1 

Not ascertained 2 


abdomen demonstrated a fluctuating bulging mass 
extending o\ er the crest of the ilium The urine vv as 
clear leucocv tosis was 16000 The left pyelognm 
showed the kidney pushed some distance away from 
the lateral margin of the vertebre Permephritic 
abscess was diagnosed and inci ion released a large 
amount of pus and broken down tissue The abscess 
cavitv was quite large and dissected downward fol 
lowing the psoas muscle 

Case 11 12682 A M male aged 48 years 
carpenter The medical history was indefinite but 
he stated that he had not felt well for 5 years 
Pain had gradually de\ eloped in the right inguinal 
fold This pain was constantly getting more severe 
Latelx he had suffered with frequent urination di 
urnal and nocturnal his appetite was poor and he 
was fast losing in weight and strength Examina 
tion showed the patient markedly emaciated and 
with sallow skin The right thigh was stiff and its 
motion limited The teeth were \er\ poor A great 
many of them were decayed or broken off Poste 
nork a slight tumefaction was noted In the urethra 
there was a stricture of the prostatic portion His 
leucocv tosis was 25 000 His blood chemistry showed 
some retention of creatimn and urea nitrogen Ca 
thetenzation of the ureters showed the presence of 
a staphylococcus infection This patient was seen 
in his home and was in such condition that removal 
was contra indicated The condition was so clear 
that an incision under local anaisthesia was made 
and a large permephritic abscess was drained 
Case 12 13461 G M male aged 2 years 

delivery man This patient gave no historv of in 
fection He said that his present trouble had begun 
6 weeks before and was ushered m with chills and 
fever and pain in the right side and back which 
was increasing in intensity and interfered with his 
getting around He was now suffering with severe 
pain insomnia and marked reduction in weight 
His temperature was 1036 degrees leucocv tosis 
12000 The teeth were badlv decayed The right 
side of the abdomen was mottled from the use of 
local heat The area over the right costovertebral 
angle was rigid and showed some tumefaction An 
area of dullness extended partly around to the lateral 
edge of the abdomen A renal study was made and 
all findings were negative except a large indefinite 
right kidney outline The urines were clear A di 
agnosis of permephritic abscess was made Fourteen 
ounces of heavv thick pus was evacuated 
Case 13 13510 J " B male aged 38 years 
printer There were no infections in this patients 
history Three weeks before the examination this 
man was taken with a sharp pain of stabbing char 


actcr It came on about 3 pm reached its maxi 
mum intensity about 5pm and required morphine 
to relieve it It was impossible for this patient to 
lie on his right side Examination showed a tern 
perature of 103 6 degrees The right abdomen was 
marked from heat applications There was no super 
ficial rigidity but there was pain on deep pressure 
over the right costovertebral angle 

There was moderate ngiditv of the spine on 
stooping Renal studv showed slight albuminuria 
The right kidney was of normal size and in normal 
position and was not rotated Leucocyte count was 
33 000 A diagnosis of permephritic abscess was 
made from the symptoms of fever localized pain 
rigidity of the spine and high leucocv te count At 
operation a cupful of thick creamy pus was found 
Case 14 11625 Mrs ERR female aged 32 
years housewife This patient gave a history of left 
renal colic for the past 4 months accompanied by 
a severe cv stilts for 2 weeks The attack ceased 
until 3 days before the examination when she had 
severe left sided pain There were also chills and 
fever She further complained of burning urination 
pyuria hxmaturia nausea and vomiting She had 
not eaten for 3 davs Examination of this patient 
showed a well nourished young woman who was 3 
months pregnant There was extreme tenderness 
over the entire left abdomen and back with flexion 
of the left thigh Leucocyte count was 18400 
haemoglobin 58 per cent Urine was very turbid 
gave a trace of albumin and showed many pus cell 
and bacillus coli A renal studv was made and 
demonstrated an obstruction of the left ureter 15 
centimeters from the bladder This obstruction wi 
passed with a No 5 catheter The left kidney urine 
was cloudy scant in amount and contained many 
pus cells and bacillus coli The right kidney urine 
was negative The left renal pelvis held 20 cubic 
centimeters of solution without pain Pelvic lavages 
were performed without improvement Following 
the last one she miscarried Her condition improved 
tor a while but months later it reoccurred as bad 
as ever Due to the poor functioning and continual 
mfectmn of the left kidney surgical measures were 
advised A large left kidney was found and a peri 

f b i ces ! rneasunn g 3 by s centimeters was 
located at the lower pole This was apparently 
subcortical in origin Due to the marked pro 
nephrosis present a nephrectomy seemed to he indl 
cated This permephritic abscess was apparentlv 
renal in origin 1 1 

Case 15 12,80 R B T male aged 32 rears 
woolen salesman This patient gave a history of 
bacillus col, infection of the urinary tract existing 
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for 10 >ears He mas now suffering with p>elitis 
and colitis accompanied by hyperpvrexia nausea 
and vomiting The patient had had numerous pelvic 
lavages In one of these apparently due to lrnta 
tion from the contrast solution or the use of sodium 
hjdroxide instead of sodium iodide solution severe 
sjmptoms followed The left ureter became cede 
matous closed up entirelv and could not be cathe 
termed In due time the same process occurred in 
the right ureter No function was observed from 
the left sile When he entered the hospital the 
patient had not voided for 36 hours and the bladder 
was empt> There was a large bulging mass extend 
ing from the right costovertebral angle to the lower 
right abdomen and pushing over Poupart s ligament 
The patient vas extremel) ill and in a condition of 
collapse His Ieucocjte count was 18000 Under 
local anaesthesia a huge permephntic abscess v as 
pened and drainage vas instituted Subsequent!) 
all of the kidney drai lage took place through thi 
sinus and at no time \ as there an) urine in the 
bladder This patient survived one v ear The tight 
kidne> secreted through the operati e sinus No 
urine during this time appeared utbm the bladder 
and both ureters were permanentlv occluded 

Case 6 8087 Mrs -\ S female aged 30 tears 
house ife The patient stated that following a mis 
carnage 1 >ear ago she had felt poorly and there 
had been some dull pain in the reg on of the left 
kidne> One month before the examination this 
pain became acute and since that time had steadily 
increased in se ent) Latel) she had de eloped a 
fever There were no urinarv s>mptoms Exami 
nation shot ed a voman who had lost considerable 
\ eight Respiration was 30 temperature 103 de 
gTees leucocytosis 17 00 The abdomen was re 
laxed and shoved no tumefaction Percu sion 
sho ed a mass in the region of the left kid ey v ith 
a slight bulging posteriorly The renal study was 
entirel) negative except for a slight trace of albu 
mtn A large pennephntic abscess was incised and 
drained 

Case 17 10 3 WO male aged 8 )ear 

manufacturer Thi patient s medical hi tor) as 
negative except for repeated attacks of tonsillitis 
The first pain o er the left kidne> came on 6 weeks 
before the examination For the past 4 weeks it 
had been getting steadil) \ orse and he had been 
confined to bed He reported some hxmaturia f e 
quenc) and burning urination His appetite as 
ver) poor and he had lost 20 pounds in we ght 
E animation sho ed a slender >oung adult The 
most prominent s) mptom v as hi expression of pain 
and distress There as marked rigidit) of the 
spine and tenderness o er the left costovertebral 
angle In mo mg around he had a very marked 
stoop and flexion of the left thigh Temperature 

as 103 degrees leucoc)tosis 33600 \ renal stud) 
was made and sho ed normal urinal) ses P>eIo 
grams demonstrated a bulging of the left ureter 
forward and a a) from the lateral line There was 
al o a slight curvature of the vertebra: The diag 


nosis of pennephntic abscess was confirmed b) in 
cision The culture showed staphv lococcu 

Case iS 0140 Mrs II C female aged 26 
vears waitress Her medical histor> was negative 
Three months previouslv she developed a cramp 
like pain in the left kidne) region v inch persisted 
dav and night Two weeks before the examination 
she had noticed a little blood in the urine Since 
then there had been periods of frequent urination 
Examination shov ed a >oung woman apparently in 
severe pain She had lost 15 pounds in weight 
Palpation of the I ft costovertebral angle demon 
strated fixation and spasm of the muscles extreme 
pain and an area of dullness Her temperature was 
103 degrees leucoc)tosis 15600 The urine con 
tamed man) pus cells and bacillus coli This patient 
was relieved on incision of a left pennephntic 
abscess 

Case 19 9443 W E male aged 53 >ear$ 

carpenter Thi patient stated that 3 weeks previ 
ousl) he had had a carbuncle at the back of the 
neck. It had been lanced and was still draining 
ShortI) after this pain developed in the region of 
the left kidne> Thi pain was increasing msev ent) 
He had had fever for 2 weeks but no chills E 
animation showed a middle aged man with flexion 
of the left thigh Temperature was 102 degree 
leucocytosis 18 000 The back showed a tender 
tumefaction in the left costovertebral angle accom 
pamed b) muscle spasm \ renal stud) wa made 
and the findings were entirel) negative Founded 
on the symptoms of fever leucoc)tosis and localized 
pain a diagnosis of pennephntic abscess v as made 
A large abscess of staphv lococcu infection was 
d ained 

Case o 10819 R S male aged 8 years school 
bo> The patient had been treated surgicall) for 
a suppurati e appendix 2 years before the examina 
tion For the past 6 months he had been suffering 
ith fever s veats and pain over the right kidney 
He lost a great deal of v eight and had no appetite 
His father stated that he had been poorl) and v as 
n unshed from the milk of a single co It as 
later found that this co had lump ja v and the 
cow was killed The child v as g eatl> emaciated 
The r ght leg as markedl) flexed T xammation 
of the back sho ed a s clling and a painful tumor 
o er the right kid e) angle extending for ard 
Hemoglobin w as 40 per cent er) throe) tes 4 40 0 00 a 
leucocytes 4 000 Temperature v as 104 degrees 
A renal study v a made The left kidne) v as 
cathet 1 ed and f und to be negative The right 
urete w s obstructed near the bladder and no func 
tion was observed Roentgenograms sho ed a 1 rge 
mas in the region of the right kidne) Surgerv 
was ecommended as the onl) source of rebel and 
a ight nephreetom) v as advised \ large pen 
nephnt c absce v s first met The kidne) sho ed 
the p esence of a chronic inflammatory cond tion 
resembl ng the gross appe ranee of renal tubercu 
lo 1 The patient survived the operation about a 
week but steadil) lost his strength in spite of blood 
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transfusion and intravenous therapy Postmortem 
findings showed a wound in the right lumbar region 
with some discharge issuing from it The upper 
abdominal ca\ it\ was opened and a gush of cream} 
pus was seen The general peritoneal ca\it} was 
normal There were no adhesions or peritonitis 
The intestines were examined throughout The duo 
denum showed a perforated ulcer large and >ellow 
into the right renal fossa A second perforation was 
found between the ascending colon and the wound 
This was apparentl} postoperative The liver was 
hypertrophied and showed 3 laTge abscesses one on 
the extreme left lobe one large one in the upper 
right lobe and a third one in the inferior portion 
of the right lobe near the gall bladder connecting 
the duodenum and the right hidnev The left hid 
ney was hypertrophic with smooth and perfectly 
normal tissue except for a small spot m the lower 
pole Pathological diagnosis actinom} cosis 
Case 21 10223 Mrs R N female aged 31 

>ears housewife This patient presented a history 
of long standing unnar> infection and calculi of the 
right ureter 1 wo large calculi were removed from 
the lower third of the right ureter b> transperitoneal 
exposure The unnar} infection persisted with pc 
nodic attacks of chills fever and sweats Eighteen 
months before a ureterolithotomy had been per 
formed to remove a calculus 4 centimeters in length 
A good recovery was made and patient experienced 
relief for a >ear Then pain developed in the upper 
abdomen and bach There was a moderate fever 
The patient phoned one day that she had been 
taken with pulmonary hxmorrhage and she was sent 
immediately to the hospital for a study Her tem 
perature was 104 degrees leucocyte count was 
18000 respiration 32 There was a moderate 
dyspncca and embarrassed respiration Suspecting 
a pyelitis due to the history of urinary infection 


catheterization of the ureters was done and the 
urines were found to be clear and normal While 
the patient was still in the hospital she developed 
a cough and had a foul smelling expectoration 1 cr 
cussion disclosed considerable increased dullness 
around the liver Roentgenograms showed a marked 
elevation of the diaphragm on the right side An 
exploration was made of this dull area and a huge 
subdiaphragmic abscess was drained This showed 
staphylococci the same bacteria as was found in 
the urine Following the patients history svmp 
toms and findings there was apparently a ptnnc 
plintic abscess which broke through the diaphragm 
and produced a secondary lung abscess It is now 
20 months since this abscess was drained The 
patient has no symptoms and recovery is perfect 
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T HT present paper is the second commu 
motion dealing with the health of chil 
dren born following maternal pelvic ra 
dium or roentgen irradiation In the first pub 
lication (n) the literature was reviewed which 
dealt with the health of all children reported 
as born following maternal pelvic irradiation 
In the present stud v the health of another 
group of children born of irradiated mothers 
has been analvzed These two publications 
when combined will represent the largest col 
lection of reported casts available for stud} 
dealin" with the possible relationship that mav 
exist between maternal pelvic irradiation and 
the health of sub equent children 
Tin unhcaltln or defccti c children born ot 
pre\ tously irradiated mothers form the chief 
subject of this mv estigation \n attempt has 
been made to determine the nature serious 
ness and frequency of any disturbances of 
health or defects in development among the e 
children and to ascertain if possible whether 
the maternal irradiation wa entirelv or only 
partlv responsible for such faultv structure or 
disturbances of function as mav be found 
among them 

By far the larger part of the material form 
ing the basis for this in\ estigation was secured 
m response to a questionnaire sent to leading 
g> necologi ts and radiologists throughout the 
United States To these records have been 
added several reports of pregnancies which 
hav e appeared in the current literature since it 
was recentlv reviewed A number of preg 
nancie previouslv reported bv one author 
(17) are al o included having been umnten 
tionallv omitted from the hr t paper 
ITom the tudv of the literature and from 
an estimation based upon the replies to the 
questionnaires herein reported it eemsappar 
entthat relatnelv few children have been born 
to women who were subjected to pelvic irradi 


ation This small number of subsequent chil 
dren is probably due both to the amount of 
irradiation employ ed (the chief reason) and to 
the peculiarity of the local pelvic disturbance 
for which the irradiation was prescribed 

In pite of the small number of pregnancies 
that have occurred in irradiated women re 
ports hav e appeared from time to time in the 
literature indicating that some of the children 
born subsequent to pelvic irradiation of the 
mother hav e presented disturbances of health 
or defects of dev elopment It has been assert 
ed further by some of the observers that in 
certain cases the maternal treatment has been 
responsible for the disturbances noted On the 
other hand many of the children who have 
been born following maternal pehic irradi 
ation have appeared to be entirely normal 

The experience of individual observers has 
necessarily been limited and consequently the 
combined experience of the medical profession 
has not been large for these reasons but 
chiefly because of the conflicting opinions that 
exist and the lack of definite knowledge of the 
entire subject the pre ent clinical and expen 
mental «tudy has been undertaken 

The clinical portion of this study includes a 
review of the literature (n) the present inves 
tigation deals with previouslv unreported 
cases and a third communication will analyze 
in greater detail the phy sical condition of the 
children mentioned in the first two publica 
tions with special reference to the factors con 
cerned with the maternal treatment and the 
bearing of these factors upon the health of the 
children 

Exten iv e animal experiments that deal 
with the possible inheritance of defects as 
produced bv ovanan irradiation applied prior 
tofertih ation of the ovum are also being con 
ducted This part of the work was suggested 
by the observations of ReifTerscheid Lenz 
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Bagg and others who found that preconcep 
lion o\arian irradiation might in some in 
stances be followed b> the birth of abnormal 
offspring and that the damage so produced 
might not appear until the second generation 
of descendants had been reached 

Each >ear sees a more widespread use of 
radium and the roentgen raj m the treatment 
of benign g> necological lesions in both mar 
ried and single women of childbearing age 
From our present studies it seems quite appar 
ent that radiologists ha\e been unable as jet 
to determine the exact amount of radium or 
roentgen irradiation that is just sufficient to 
produce stenhtj Lack of knowledge upon 
this point makes it important to learn w hether, 
when an attempt to produce stcnlit} b> this 
means fails the subsequent pregnane} will end 
successful!} or the child born be injured or 
defects e as the result of the prev ious maternal 
pel\ ic irradiation 

When subtler iluing irradiation treatments 
are indicated the patients or their families are 
frequentl} anxious to know whether the irra 
diation will injure in an} way the health or 
impair the development of subsequent chil 
dren should pregnane} follow such treatment 
Therapeutic abortion can also be induced by 
the roentgen raj (18) Instances have been 
reported from abroad in which abortion failed 
to take place and the pregnancy went to term 
Pregnant women suffering from carcinoma 
of the cervix hav ebeen irradiated and this has 
given rise to the question as to what effect the 
irradiation might have upon the health of the 
child should it survive the complications re 
suiting from the maternal disease and the 
manipulations incident to the application of 
the treatment 

In still other cases pelvic irradiation has 
been emplo} ed in the treatment of small uter 
me mjomata and unsuspected living embryos 
have survived the treatment and the preg 
nancies have gone to term Pregnancies mav 
therefore be associated with or follow various 
pathological conditions which require pel vac 
irradiation Thus the pregnane} may take 
place at some time subsequent to the treat 
ment or it may occur during the course of 
treatment or the condition ma} be entirel} 
unsuspected when the irradiation is emploj ed 


In the two latter cases even though large 
amounts of irradiation are emplo} ed the cm 
bry o maj not be aborted and maj surv iv e and 
go to term In view of the different circum 
stances with which pregnancy and pelvic irra 
diation ma} be associated it is important to 
know whether such treatment will in any wa} 
injure the health or impair the development of 
the subsequent children It would be w ell al*o 
to know w hether if damage re ults from such 
maternal exposures it occurs under all the 
circumstances cited here or onl} under certain 
of these circumstances 


REVIEW OF THF LITERATURE 


Three hundred and twent} pregnancies re 
ported in the literature have been anal} zed 
(n) Postconception irradiation was practiced 
in 53 instances with 44 full term pregnancies 
In the latter group there w ere 27 (61 per cent) 
defective children that is children who pre 
sented some disturbance of health or defect m 
development at some time while under obser 
vation In a group of 265 pregnancies follow 
ing preconception irradiation of 198 full term 
pregnancies there were onl} 10 (5 per cent) 
children who were reported as not perfectl} 
health} while under observation 


in uuin ui me aioremennonea group* the 
percentages (61 and 5) were estimated with a 
disregard as to whether an} other factors 
could possibl} have been responsible for the 
disturbances observ ed A critical examination 
of the v anou abnormalities listed in these two 
groups indicated at once that quite a number 
of the v anations in health could easil} be ex 
plained upon grounds other than maternal ir 
radiation The relationship between these de 
fects observed and their probable causes will 
better be understood b} referring to the re 
ports recorded in our first publication 
Even when all the disturbances of child 
health apparentl} not due to maternal irradi 
ation are omitted from consideration poslcon 
irradiation therapy till appears to be 

??° re f d f. nge ?V s P roce dure in so far as 
the health of the child is concerned than is 
preconception irradiation 
The difference between the effects of the ir 
radiation as it was administered before or 
after conception, was further emphasized in 
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T VBLE I — INDICATIONS FOR PELVIC RADIUM 


VND ROENTGEN TREATMENTS IN ONF IIUN 
DRED THIRTY ONE INSTANCES IN WHICH 
PREGNANCY WAS COEXISTENT WITH OR 
FOLLOW ED THE TRE VTMENT 
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these cases by the more serious nature of the 
lesions observed in the children of the women 
receiving postconception treatment In this 
latter group a large number of children pre 
sented serious dev elopmental defects afTecting 
chiefly the central nervous system and espe 
ciallj the higher psychic centers Microceph 
aly following postconception irradiation was a 
common hnding Other gross structural de 
fects were also found among the children of 
the women irradiated during pregnancy 
whereas both the frequency and the serious 
ness of the damage observed were much less 
marked in the offspring of the women who 
receiv ed preconception irradiation he con 
elusions arrived at from this study of the 
human case reports found m the current medi 
cal literature were as follows 

1 Irradiation of pregnant women is a pro 
cedure extremely dangerous to the health of 
the offspring (6i 3 per cent defective) and 
should not be undertaken unless the existing 
pregnancies are to be terminated artificially 
prior to the penod of viability of the child 

2 \\ hether preconception maternal pelv ic 
radium treatment or roentgen irradiation is or 


TVBLE II — RELATIVE FREQUENCY: WITH WHICH 
PELVIC RADIUM AND ROENTGEN IRRADIV 
TION WERE EMPLOYED 

R dum 15 

Roentg a> 139 

T tal 44 


is not prejudicial to the health of the subsc 
quent offspring cannot as yet be definitely 
stated 

MVTERIVLS AND METHODS* OF SECURING 
RECORDS 

In order to secure the records of as large a 
number of human pregnancies associated with 
pelvic irradiation as possible (previously unre 
ported) letters were ent to over seventeen 
hundred members of the four following orgam 
zations (1) The American Gynecological So 
ciety (2) The American Roentgen Ray Soci 
ety (3) The American Radium Society and 
(4) The American Association of Obstetn 
cians Gynecologists and Abdominal Sur 
geo ns 

The members of these organizations were 
asked to report whether they had ever ob 
served any pregnancies in women who had re 
cen ed pelvic irradiation the treatments hav 
ing been given either before or during the 
pregnancies concerned To those observers 
who stated that they had had such experience 
detailed questionnaires were then sent and 
they w ere asked to give particular attention 
to the following points 

1 Number of children of irradiated moth 
ers 

2 V\ hether radium or the roentgen ray was 
employ ed 

3 1 he approximate dosage 

4 Condition of the child at birth presence 
of abnormalities etc 

5 The length of time the child had been 
under observation 

6 The health of the child since birth and at 
the last observation 

Details w ere also requested concerning early 
death weakness or any tendency toward dis 
ease together w ith a report of any mental or 
physical abnormality that might have been 
observ ed at any time In addition information 
was requested as to whether the treatment 
preceded or followed conception and in either 
case the physician was asked to state the in 
terval of time that elapsed between the treat 
ment date and the day of birth Our thanks 
are due the many phy sicians w ho m returning 
our questionnaires co-operated so generously 
in making this study possible 
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TABLE III — RADIUM EXPOSURES ARR VNOED 
ACCORDING TO DOSAGE INDICATING PRE 
QUENCY WITH WHICH VARYING SIZED EX 
POSURES OF PELVIC RADIUM IRRADI V 
TION WERE VSSOCI VTED WITH PREGNANCY 


Am t f n 
m ttigt me 
200 
300 
400 
500 
600 
700 
800 
900 
I OOO 


I 200 


N mb of 

9 

12 

6 

3 

7 

2 

3 

1 
3 

2 

20 


1 30° 

t 400 
1 500 
1 600 
700 
1 800 


Total 

p t pt tm II ik p P» 


74 


ANALYSIS OF MATERIAL 

The data bearing upon the pre\iousl> un 
reported pregnancies are presented in abstract 
form in the accompanying tables and dia 
grams The large amount of this material pre 
vented its publication in greater detail In 
certain instances percentages taken from the 
recent review of the literature have been in 
corporated in the diagrams for purposes of 
comparison and in order to emphasize the 
points under discussion For convenience of 
presentation the material is discussed under 
the following five headings 


TABLE IV — PRECONCEPTION RADIUM TXPO 
SURES ARRANGED ACCORDING TO AMOUNT 
OF TREATMENT IN MILLIGRAM HOURS \ND 
NATURE OF THE LESION FOR WHICH THF 
TREATMENT WAS INDICATED 



i The health of the irradiated woman be 
fore treatment 

Factors concerned with the technique of 
treatment 

3 The effect of the irradiation upon subse 
quent fertility 

4 The influence of the treatment upon the 
abortion rate 

5 The relation of the irradiation to the 
health of the subsequent children 

THE HEALTH OF THE IRRADI VTED WOMAN 
BEFORE TREATMENT 

Data concerning either the general health of 
the irradiated woman prior to treatment or 


nit itaau n iui me irrauiation exposure were 
not requested m the questionnaire No infor 
mation was received that dealt with the gen 
eral health of the patient, but as shown in 
Table I 131 observers stated the indication 
that led to the use of radium or the roentgen 
irradiation as the case might be 
The majority of the exposures were given 
apparently for functional uterine hiemorfhage 
not associated with any gross pelvic lesion 
whereas not a few of the treatments were ad 
ministered because of the presence of uterine 
myomata As will be noted the major, tv of 
the exposures were directed at some local pel 
vie disturbance although in several instances 
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the irradiation was employ ed in an attempt to 
induce sterility because of systemic disease 

It should be remembered here that when 
evaluating the influence of maternal irradi 
ation as it may influence the health of the 
subsequent child practically nothing appears 
to be known concerning the relationship that 
mav exist between local pelvic disturbances 
such as functional uterine haemorrhage and 
the future health and development of the sub 
sequent offspring 

F VC TORS CONCFFNED WITH THE TECHNIQUE 
OF TRE \TMENT 

Sources oj radiant energy and the dosages 
employed In the series of treatments reported 
in Table II radium and the roentgen ray were 
used with about equal frequency and from a 
studv of the end results their effects appear to 
hav e been identical 

A consideration of roentgen dosage as it 
mav have influenced the reproductive process 
has been omitted for sev cral reasons the small 
number of reports giving information on this 
point the incompleteness of the data recorded 
and the variations in the technique employed 
Radium treatments on the other hand were 
recorded more frequently and in a more uni 
form manner I he records show that the ma 
jonty of these treatments were given in the 
uterine canal whereas most of the operators 
emplovcd a uniform filtration process and m 
general the same technique These facts made 
it possible for us to subject the radtum dosages 
to an analv tical study and for that reason they 
have received more consideration throughout 
this communication 

As is show n in Table III the radtum dosages 
varied in amount from 200 to 1 800 milligram 
or milhcune hours (the two terms being em 
ploved interchangeably in this paper) Most 
of the treatments were given in exposures of 
milligram hours as expressed in even hun 
dreds as is also shown in Table III In the 
few instances in which the amount of irradi 
ation did not fall on the hundred mark it was 
assumed for the purpose of this study to be 
the same as that of the nearest hundred and 
was so tabulated 

The most striking point brought out by a 
study of Table III is the fact that pregnancy 


should take place after so large an exposure of 
radium as 1 800 milligram hours when perma 
nent sterility is known not infrequently to fol 
low pelvic radium treatments in which little 
more than one third of that amount was ad 
ministered Human ovaries apparently vary 
greatly in their sensitivitv to radium irradi 
ation as usuallv applied in the uterine canal 

It was further brought out that the nature 
of the lesion present might have had some 
influence in permitting pregnancy to occur 
following the higher of the doses recorded It 
was presumed that the patients becoming 
pregnant following the higher dosages may all 
have had large myomata which might so 
greatly have increased the distance between 
the point of application of the intra utenne 
irradiation and the ovaries as to weaken the 
influence of the radium upon these organs 
For this reason the data concerning thepatho 
logical lesions present and the various doses 
employed were combined in Table IV They 
were so arranged as to show the relationship 
that exists betw een the si2e of the dosage and 
the nature of the lesion present From what 
has been said it i<s ev ident that the truth of the 
presumption just mentioned is affirmed since 
one patient vv ho became pregnant after an ex 
posure of 1 800 milligram hours did suffer 
from myoma uteri whereas two pregnancies 
took place following exposures of 1 500 mdli 
gram hours in which utenne myomata were 
not present 

Thetnjhtcnce oj the time of the treatment upon 
the health of the child As was shown in the 
recent review of the literature the time of the 
pelvic irradiation with respect to the date of 
conception was the most important single fac 
tor to be considered wht.n the possibility of 
damage to subsequent offspring due to mater 
nal irradiation was estimated In the present 
study the influence of the time of treatment is 
dealt with m detail under the heading The 
Relation of Irradiation to the Health of the 
Child It mav however be said here in pass 
ing that when the pregnant woman is irradi 
ated the greatest amount of or perhaps all the 
damage done probably results from the direct 
embryonic irradiation with little or no dam 
age due to the indirect effect of the irradiation 
upon the internal secretion of the ovaries In 
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the case of preconception ovanan irradiation 
an> damage that ma> be produced probably 
is the result of direct action of the treatment 
upon the unfertilized o\ um That such irradi 
ated ov a would not die as a result of the treat 
ment, but would in spite of damage ha\e the 
pow er to become fertilized is hard to realize 
On the other hand it can quite easily be con 
ceived that the directly irradiated growing 
embryo might be partially damaged and yet 
go to term 

THE EFFECT OF IRRADI VTION UPON 
SUBSEQUENT FERTILIT\ 

In 79 of the full term pregnancies the time 
in months between preconception treatment 
and deli\ ery were recorded (Table V) irre 
specti\e of the amount of irradiation em 
ployed Trom these figures the length of the 
inter\als between the treatment and the time 
of conception can be estimated approximately 
if desired This would indicate the length of 
the so called ‘ sterility period which might be 
due in part to the irradiation treatment 
although in most instances it would probably 
be due just as much to the nature of the local 
pelvic lesion for which the irradiation was em 
ploved Trom this table it appears that most 
of the deliveries (65 of 79) took place within 3 
years from the date of treatment whereas 54 
of the 79 deliveries occurred within 4 
months 

The relation belucen the amount of irradiation 
and the length of the so called sterility period 
In ^7 cases data were available concerning 
both the exact amount of radium exposure 
employed and the length of the interval in 
months between treatment and delivery 
These facts have been recorded graphically in 
Figure 1 The base line represents the v arious 
dosages as expressed in milligram hours 
w hereas the \ ertical line indicates the interv al 
in months occurring between the time of 
treatment and the date of birth Along the 
polygon curve will be found the number of 
women treated for each of the doses recorded 
immediately below on the base line 

The interval between treatment and birth 
appears to lengthen as the amount of radium 
exposure increases from 200 to 500 milligram 
hours whereas beyond the 500 point no con 
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Fir 1 Preconception radium irradiation the relation 
ship of dosage to delivery date m full terra pregnancies 
The base line indicates the different amounts of mtra 
uterine radium exposures receiv ed by 37 women The ver 
tical line sho vs the interval in months between the treat 
ment date and the date of delivery The number of women 
receiving the various doses as outlined on the base line is 
recorded along the polygon cun e \s the amount of expo- 
sure increases up to 500 milligram hours the interval 
between treatment and delivery also increases This rela 
tionship however is not constant after the 500 mark has 
been passed 


stant relationship between the two seems to 
exist 


TILE INFLUENCE OF THE TREVTMENT 
UPON THE ABORTION RATE 


Since pregnanc> is not a condition regis 
tered b> law, it is practically impossible to 
determine the abortion rate for the population 
at large Certain statistics referred to in our 
recent publication indicate that in certain cen 
tral European cities theabortionrateisusually 
about 33 per cent 


b ~ in iaDie VI 

in 30, pregnancies reported here which were 
associated with maternal pelvic irradiation 73 
(-3 9 Per cent) abortions took place irrespec 
tiv e of whether the treatment preceded or fol 
lowed conception (excluding 22 pregnancies 
where treatment time was unknown— Table 

In ngurc 2 are shown the relative abortion 
rates for (1) the non irradiated population (2) 
InA ‘, rr ? dlated " omen as previously reported, 
a d S 3 l j he rate for the Present group of vox 
irradiated women This chart would seem to 
indicate that maternal irradiation has no effec” 
in increasing the abortion rate 

The abortion rates for the irradiated w omen 
as shown in Figure 2, were computed irrespec 
tive of whether the maternal irradiation was 
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for no ir ad t d worn n of ce ta> Contm ntal Eu ope a 
ties The hit ba i d cat s the r te f r the 320 ra 
d at d m n p ioti ly ep t d while the black ba 
epres nts th rat fo the 3 5 p egnancies t b lated 1 the 
p s t t dy N te th t the 1 d ted om ppe to 

ha pres nted fe bo tto th the o r d ated 

m Hi is respe t e f the mount of 1 r d at n 

ec cd dir p cU of wh the th pel c rad ation 
P c d d co c pt n r to k place while the pat nt na 
P eg a t 

employed prior to or coincident with the preg 
nancies concerned Since the abortion rates 
after irradiation shown in these two series of 
pregnancies were not increased as a result of 
the treatment the amounts of exposure must 
necessarilj ba\e been less than those which 
are commonly employed when therapeutic 
abortion is attempted by this means 

The influence of the time of treatn ent upon the 
abortion rate <iilh respect to the date of concep 
lion As was just shown pelvic irradiation per 
sc has little if an) effect upon the abortion rate 
when this is considered irrespectiv e of whether 
the treatment took, place before or during 
pregnancy W hen however the time element 
is considered we find a variation in the abor 
tion rate a fact which is of interest It is true 
of course that the figures at our command in 
this connection are small and therefore tend 
to nullify our conclusions but taken as they 
stand (Table VII) they show that (1) where 
the irradiation takes place during pregnancy 
( 3 abortions in 53 of the pregnancies) the 
abortion rate is approximately 43 3 per cent 
w hereas (2) in the 230 cases where the treat 
ment preceded pregnancy there were approxi 
mately only 50 abortions a rate of but 21 per 
cent 

THE INFLUENCE OF IRRADIATION UPON 
THE HEALTH OF THE CHILD 
The health and phy sical development of the 
children bom at or near term of irradiated 



F g 3 Ob e t on tim of child n f n diated 
mothers Thebas I 1 die te thenumbe of mo ths 3 
hild n er u de observ tio The ve ti 3! I ne shows 
the number f ch Id en ep t d upo fo earh p nod of o 
m nth reco ded 0 th d s 1 e Note that the g e ter 
m jo ty f these ch Id n were under obse v t 0 for nlj 
4 mo ths wh le thr w re epo ted up n afte 17 years 

mothers is the most important consideration 
in the present study Table VIII shows that 
of 33 full term children 37 or approximately 
15 4 per cent at some time while under ob 
sen ation presented evidenc s of defective 
health or of underdevelopment 

The term unhealthy child defined Thedi 
viding line between normal health and dev el 
opment and conditions that might be regarded 
as subnormal is a very fine one and is drawn 
only with great difficulty m fact under no 
other circumstances is the distinction fraught 
with more difficulty than in the present case 
Tor the purpose of this investigation it has 
been found necessary to set up an arbitrary 
standard by which to measure the health of 
children bom 0/ irradiated mothers Thus 
children who were born at or close to term and 
who presented at any time while under obser 
vation any disease or defect mental or phy si 
cal or who died while under observation from 
whatever cause have been classified as un 
healthx By supply ing so elastic a definition of 
the term unhealthy child it was believed the 
reader would be able better to appreciate the 
difficulties encountered in this selection and 
would also be led to understand more readily 
the relationships that might or might not ap 
pear to exist betw een the health of the children 
described and the health and treatment 0/ 
their respectiv e mothers 
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TABLE V — PRECONCEPTION RADIUM AND 
ROENTGEN TREATMENTS — TIME INTERVAL 
BETWEEN TREATMENT AND DELIVERY 



N mb 

fp t t t 

ted 

Tm t Is 

1 Ag nt d 


R d m 

R tg 

y 

T t 1 

Under 13 months 

8 

S 

13 

13 to 24 months inclusive 

*7 

*4 

41 

25 to 36 months inclusive 

4 

7 

IX 

37 to 48 months inclusive 

8 

X 

9 

49 to 60 months inclusive 

1 

a 

3 

84 months 

2 

0 

2 

Totals 

SO 

29 

79 


The mb ff tit r 
g gth t 

dth m th fd 1 y 
ptoy d N t th tth m j 
f th d t ft tm t 


1 p egn po t d i wh h dat w e 

loccu gb tw them tb ft e tm nt 
ept f th m tf di t m 

ty f d 1 toot pi w thin 36 m th 
pt f th m tfxp ltd 


Duration of observation of children of irradi 
aled mothers In 131 instances the duration of 
observation in months was definitely record 
ed It will be seen from Figure 3 that the 
greater number of these children were under 
observation for only about 40 months although 
several were observ ed o\ er a period as long as 
17 >ears Our reports therefore can cover 
only the earlier part of the lives of most of 
these children It cannot be stated in what 
manner or to what extent these individuals 
ma> suffer in later years because of the ma 
ternal irradiation preceding their births 
A consideration of the so called * unhealthy 
children In Tables IX and XI a few impor 
tant points are presented concerning the un 
healthy children resulting from the 305 preg 
nancies recorded here (Table VI) 

The records of the unhealthy children ha\e 
been arranged in two groups In Table IX 
have been placed those few children whose 
mothers recerv ed irradition at some time dur 
ing pregnancy whereas the larger number of 
unhealthy children are reported in Table XI, 
those cases in which the mothers received pre 
conception irradiation 
Postconception pelvic irradiation As is shown 
in Table VII 53 women recen ed postconcep 
tion irradiation Twenty three of these women 


TABLE VI — ABORTION FREQUENCY IN IRRADI 
ATED WOMEN 


Number of pregnancies reported upon (100%) 305 

Spontaneous abortions (23 9%) 73 

In first pregnancies 61 

In second pregnancies 9 

Order of pregnancies not stated 3 
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TABLE VII — THE ABORTION RATE AS INFLU 
ENCED B\ THE TIME OF TREATMENT 
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wiiuc wo per cent) 01 tiic remain 
ing 30 went to term and bore unhealthy chil 
dren (Table IX) or children who were dassi 
fied as unhealthy according to the definition 
previously arbitrarily determined upon for the 
purposes of this study In the majority of 
these cases the treatments were given bv 
means of the roentgen rav Most of these 
pregnancies were unsuspected at the time of 
treatment The children n ere under observ a 
tion for a long enough period of time and the 
nature and seriousness of their disturbances 
vvere such as plainly to indicate the existence 
of impaired health or defective development 
As was shown quite conclusively in the re 
cent review of the literature irradiation of the 
developing embiy o, whether animal or human 
s extremdy likely to end disastrously ” hl Ie 
fmmH th “ 1 “ thc , dama S e most frequently 

MsssttriSgg 
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T\BLF Mil — HE VLTHV AND UNIIEALTHV 
(HILDRFN DORN OF MOTHErS WHO RE 
CEIVED PELVIC R VDIUM OR ROENTGEN 
IRR VDIATION \T SOME TIME PRIOR TO 
UIPTHS OF THESE CHILDREN ARRVNGED 
\( CORDING TO THF SEQUENCE OF THE 
MIRTHS \S THEV FOLLOWED THE MVTER 
N VL TRF VTMENT 
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majoritv of them involving the central nervous 
svstem It would therefore seem not unhkeh 
that most of the disturbances of the develop 
mental processes at least of the children de 
scribal in 1 able I\ might readilv be attnb 
uted to the postconception maternal irradi 
ation 

Poslconci phon irradiation the influence of 
the time of treatment upon pngnanc\ and the 
health of the children bom at term In 24 of the 
instances where postconception irradiation 
was employed the month was stated during 
which the treatment w is gn en This informa 
tion w as show n in Table \ If a series of treat 
ments was emplov ed the month of the lirst 
treatment onlv has been recorded The num 
ber of cases reported here is small and most of 
the treatments were received in the first third 
of pregnanev Trom a studv of this table it 
will be seen that 1 of the pregnancies ended 
normally (approximatch 50 per cent) Of the 
pregnancie ending abnormalh it will be noted 
that most of them occurred following irradi 
ation taking place prior to the fourth month 
However the appearance of a microcephahc 
idiot following irradiation as late as the sixth 
month points to the possibility of damage to 


offspring when irradiation therapy is practiced 
at that period in the life of the fetus 

Preconception thirapculic madia ton The 
unhealthy children born of mothers who re 
ceived preconception pelvic irradiation are 
shown in Table \I Of 30 women receiving 
such irradiation (Table VII) abortion took 
place in 50 (21 7 per cent) Of the remaining 
180 full term pregnancies 27 instances oc 
curred in which the children born of these 
women might be classed as unhealthy accord 
ing to the definition of the term decided upon 
as a standard for the present study These 
represented 15 per cent of the full term pre„ 
nancies Here in spite of the larger number of 
women treated the frequency of birth of un 
healthy children was much less (15 per cent 
against 40 per cent of unhealthv children born 
following postconccphon maternal pelvic irra 
diation) 

\ further study of these case reports (Table 
\I) reveals the absence of microcephaly 
among them In many instances the disturb 
ances observed were not serious and most of 
these could easily be explained on grounds 
other than the maternal irradiation The v an 
ous abnormalities of structure or disturbances 
of function differed more widelv thin those 
appearing in the children born following post 
conception irradiation Again all the disturb 
ances noted in this group appear also among 
the non irradiated part of the population 
hence none of them can be regarded as pathog 
nomonic of irradiation damage The proof 
here that the irradiation did not cause the 
damage is not definite but it is certainly far 
less circumstantial than is the case in which 
post conception irradiation was employed 

Inf ini mortality regardless of the dale of the 
irradiation treatment o.ilh respect to conception 
According to the figures show n in Tables IX. 
and X.I m the 232 full term pregnancies re 
ported upon there w ere 1 x infant deaths under 
one vear of age This represents a rate of 47 
per thousand The infant mortalitv rate for 
the year 1927 as determined bv the Child 
Health Association 1 was 649 among each 
thousand babies born this representing the 
rate for the entire registration area of the 
United States A compari on of these two 

Ed ul } Am M As 9 8 1 S 
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figures clearlj indicates that there is no in 
crease in the infant death rate that might be 
attributed to the maternal irradiation 

GENERAL DISCUSSION 

The difficulty tn properly exaliialmg ihctnjlu 
cnce of the irradiation In attempting properly 
to evaluate the importance of the part play ed 
by maternal irradiation in influencing the 
health and development of the subsequent 
offspring as in many other clinical and biolog 
1 cal problems a number of other factors are 
concerned which make it extremely difficult 
to determine just what part the maternal 
treatment played in the production of the 
\anous disturbances observed Some of the 
more important of these complicating factors 
are the following 

1 The comprehensiv e definition of the term 

unhealthy child as employed in attempt 

ing to differentiate betw een health} and un 
healthy children and the fact that no time 
limit was set in which disturbances of health 
or development might appear or death take 
place 

2 The fact that practicall} nothing is 
known concerning the hereditary or environ 
mental influences at w ork upon either the irra 
diated mother or her unborn child 

3 Our ignorance concerning the effect of 
systemic or local pelvic disease as these may 
influence the health of children 

4 The fact that all the different structural 
and functional disturbances occurring among 
the children of irradiated women have also 
been observed among the children of women 
not so treated No conditions that might be 
regarded as pathognomonic of irradiation ap 
parently ha\ e been observed among the chil 
dren born of irradiated mothers 

5 The difficult} of determining the fre 
quency of the various anatomical and phy si 
ological abnormalities appearing among the 
children of non irradiated mothers as these 
occur spontaneously in the non irradiated 
population 

6 Our lack of knowledge concerning the 
causes of many of the disturbances of health 
and development appearing among the chil 
dren of w omen w ho hav e nev cr receiv ed peh ic 
irradiation 


TABLE IX — PATHOLOGICAL FINDINGS OB 
SERVED IN TWELVE CHILDREN IRR \DI 
VTED IN UTERO WITH EITHER R ODIUM OR 
THE ROENTGEN RV\, TOGETHER WITH THE 
LENGTH OF TIME EOCH ONE WAS UNDER 
OBSERV ATION 
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X 
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Malformation of up 
per extremities 

5 


X 

8 months 


Blind and micro 
cephalic 

6 


X 

8 years | 


Small anxmic Con 
dition not good at 
birth 

7 


X 

2 years 


Normal at birth 
death from intus 
susception 

8 

I 

X 

7 >ears 


Divergent squint 

9 

1 

Diagnos 
Ijc X ray 

Tew 

day-s 

X 
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Mongolian idiot 
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10 

x i 


1 2 years 


Microcephahc idiot 

II 

X 


7 days 


Kept eyes closed 
blind (?) 2 / 

pounds at birth 

13 

X 


2 months 


1 / pounds at birth 


For these reasons our conclusions must ne 
cessanly be based upon generalities rather 
than upon specific data In spite ot this how 
ever, certain interesting conclusions may be 
drawn from the material that has been anal 

The proportion of unhealthy children ohrra 
dialci aomc” Approximate^ 16 per cent of 
the full term children born of irradiated moth 
ers reported upon in this commumcat.on u ere 
kn °"“ to be unhealthy at some t.me wh, c 
under obser\ at, on It was found to be «Z 
sible to secure for purposes of comparison anv 
similar group of children whose mothers SU T 
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TABLE X — RESULT OF TWENTY FOUR PREG 
NANCIES AS TO TIIEIR DURATION AND THE 
HEALTH 01 THE CHILDREN BORN AT TERM 
IN CASES IN WHICH THE IRRADIATION WAS 
POSTCONCEPTION IN TIME AND THE MONTH 
WAS RECORDED DURING WHICH THE TREAT 
HE\T WAS GIVEN 



fered from diseases resembling those found in 
the irradiated women but who had not re 
ceived pelvic irradiation treatment Even 
though such a comparison could not be made 
it would seem that a morbidity percentage of 
1 6 among the children of irradiated women 
ou & ht not to be regarded as excessive 

\\ ithout making a critical stud} of the \ an 
ous disturbances of health and development 
appearing among these children of irradiated 
mothers and w ithout classif} ing the defectiv e 
children according to the time it which the 
maternal treatment took pi ice with respect to 
the date of conception w e would be inclined to 
believ e that maternal irradiation therap> had 
no injurious effect upon the health of these 
children if the frequency of such disturbances 


were the only consideration to be kept m mind 
in arming at a final conclusion 

A critical study of the defeclne children 
arranged according to the time of maternal treat 
ment When the nature of the defect or dis 
turbance of health of each child is carefull} 
examined (and these unhealth} children are 
grouped according to whether the maternal 
treatment preceded or followed conception) 
we are forced to the conclusion that the time 
of the irradiation is an important factor to be 
considered when we are attempting to deter 
mine the cause of the \ anous disturbances of 
health and development that appear among 
these children This belief is based chief!} on 
the facts that the higher proportion of the 
more serious disturbances fell into one group 
(that group being the one m which postcon 
ception maternal treatment took place) and 
that the frequency of these disturbances 
seemed to be much greater than would ordi 
nanl> be expected among the children oi a 
similar sized group of non irradiated women 
Furthermore in thechildren of the women who 
were irradiated during pregnane} the deformi 
ties seemed to conform to a type whereas in 
those cases in which the maternal treatment 
was given before conception this was not the 
case 

Although the frequency nature and uni 
formit} of the disturbances occurring among 
the children oi the women who were irradiated 
when, pregnant strongl} suggest that they 
were in some measure at least due to the 
maternal irradiation treatment we have no 
definite proof that this was the case The 
health oi the children previously reported 
together with the results of animal experimen 
tation tend to substantiate the conclusions 
based upon evidence presented in the group of 
pregnancies recorded in this paper namel} 
that postconception irradiation was an impor 
tant factor in the production of the deformi 
ties under discussion Be} and this point we 
cannot go m determining the relationship that 
exists between maternal pelvic irradiation 
during pregnane} and its bearing upon the 
health and dev elopment of the children irradi 
ated while tn utero 

Irradiation prior to conception It is most 
important that w e know whether or not pre 
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conception pelvic irradiation will injure the 
health or impair the development of subse 
quent children since as a rule radium and 
roentgen therapy are usually employed in 
g> necologic practice in the treatment of non 
pregnant women A study of the table dealing 
with the health of children born following such 
preconception treatments (Table XI) presents 
an entirely different picture from that dealing 
with the children w hose mothers receiv ed post 
conception irradiation Approximate^ 11 
per cent of unhealth} children were born fol 
lowing preconception irradiation as against 40 
per cent of unhealthy children born follow ing 
postconception irradiation In the case of 
preconception irradiation these disturbances 
were not only less frequent butin the majont} 
of instances were less serious m nature and 
did not tend to conform to a type If from 
these findings an} definite conclusions can be 
reached concerning the effect of preconception 
maternal pelv ic radium or roentgen irradiation 
as it may influence the health and de\elop 
ment of subsequent children it would be that 
such preconception maternal irradiation has 
little if any influence upon the health and 
development of any of these subsequent chil 
dren 

Such a conclusion based upon a study of the 
health and development of the full term chil 
dren (those born after preconception irradi 
ation) would seem to indicate that the ova 
which were irradiated prior to conception 
either were killed before fertilization took 
place or if the} became fertilized later abort 
ed Since the abortion rate among women re 
ceiving preconception irradiation is less than 
the rate in the general population it might be 
assumed that the irradiated ova were either 
uninjured or completely destro> ed 

Conclusions If the foregoing theories 
namel} first that postconception pelvic irra 
diation may seriously injure the health and 
de\ elopment of the child tn ntcro and second 
that preconception ovarian irradiation is not 
detrimental to the health and dev elopment of 
subsequent offspring are correct what prac 
tical bearing hav e such conclusions upon the 
future use of radium and the roentgen ray m 
the treatment of pelv ic lesions in w omen of the 
child bearing age? 


TU 3 LE XI — PATHOLOGICAL FINDINGS OB 
SERVED IN TWENTY SEVEN CHILDREN BORN 
FOLLOWING PRECONCEPTION PELVIC RA 
DIUM OR ROENTGEN IRRADIATION 
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X 

Anencephaly 
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X 
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Knotted umbilical 
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Due to bronchitis 
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induced labor for 
eclampsia 
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Maternal eclampsia 
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99 months 


Congenital tracheal 
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60 months 


Congenital heart le 
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1 14 months 
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138 months 
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8 hours 
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Cause unknown 
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Atelectatic cause 
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Maternal eclampsia 
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48 hours 
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Death from bron 
chitis 
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33 months 
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ly sick 
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neumonia 
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24 months 

Slightly under 
weight 

26 
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small at birth 




6 months 


feeding difficult 


iu at. practical Bearing is that postcon 
ception irrad, ation should not be employer 
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serious defect as a result That such an opin 
ion has not generallj been held in the past 
even b> leading gv necologists and radiolo 
gists is indicated b} the fact that in a number 
of instances postconception pehic irradiation 
has been cmploj ed m the treatment of uter 
me carcinoma complicating pregnane} no at 
tempt having been made to terminate the 
prcgnancv at as earl} a date as possible after 
irradiation 

The second important conclusion drawn is 
that before irradiation treatment is under 
taken it should aluavs be ascertained deli 
mteH whether anv woman about to receive 
such treatment is or is not pregnant In order 
to ob\ late the possibthtv of pregnane} which 
might go on to term despite the manipulations 
or other procedures incident to the irradiation 
the uterus should be curetted This is a fur 
thcr check against the existence of carcinoma 
of the fundus a condition apparentl} over 
looked m a high percentage of cases (Norris) 
In view of the findings m this and in our pre 
cedin D paper it would seem that such care 
ought to be exercised in order to eliminate the 
possibiht} of irradiating an unsuspected liv mg 
embrvo 

SuvniARV BVSED on 283 pregnvncies in 

IV men THE TREATMENT TIME WAS KNOWN 
POSTCONCFPTION PELVIC IRRADIATION 

1 Fift) three women are reported upon 
who received postconception pelvic radium or 
roentgen irradiation 

2 Abortion occurred in 3 instances (4^ 4 
per cent) 

3 Of the 30 children born at term 12 (40 
per cent) presented some more or less serious 
disturbances of health or dev elopment These 
defects in man) instances were quite serious 
and tended to conform somewhat to a t}pe 

PRECONCEPTION PELVIC IRRADIATION 

i Two hundred and thirtv pregnancies are 
reported upon occurring in women who re 
ceived preconception pelvic irradiation 

Abortion occurred in 50 ( 17 per cent) 
instances 

3 Of the 180 children born at term 7 (15 
per cent) presented ome disturbance of 


health or defect in development These de 
fects were much less severe than those occur 
ring m the preceding group and did not con 
form in an> w a} to a type 

Conclusions 

r It appears reasonable to suspect that 
certain of the gross structural defects found 
among children irradiated tit utero result 
from such irradiation 

2 There is as } et no definite indication that 
ovarian irradiation prior to fertilization has 
an} detrimental influence upon the health or 
development of an} subsequent children 
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EITECT Or BLOOD IN THE PERITONEAL CAVITY UPON THE 
PRODUCTION Or PERITONITIS IN ANIMALS 

JOSEPH P *>P \RKS RID Peoria IttMois and \ ERVOV C D\VID MD Chicago 
F m (h S gi I D P tw t f R h V die t c n g 


B LOOD injected into the normal pen 
toneal cavity is slowly absorbed b> 
the 1> mphatics as well as by the direct 
passage of the blood serum into the blood 
stream Micro organisms injected into the 
peritoneal cavity of animals are also absorbed 
directl) into the blood as well as being taken 
up b> the peritoneal 1} mphatics thence to 
reach the blood stream b> the wa> of the 
thoracic duct 

\ erj closel} allied in structure and function 
are the pleural and peritoneal cavities and 
likewise the absorption of blood and micro 
organisms from the pleural cavity takes place 
much as it does from the peritoneal ca\ lty 
The pleura and peritoneum ma> both be 
the seat of pyogenic inflammation and patho 
logically the inflammator> process m one ma> 
closety resemble that in the other 
Efforts are constant!} being made b} 
clinical and experimental stud* to lower the 


incidence m these cavities of pathogenic in 
fections which not infrequentl} follow oper 
ative procedures in them Allen 1 of St Louis 
has recently shown that m guinea pigs blood 
which contained p}ogemc microorganisms 
and which was injected into the pleura cavity 
produced emp}ema in a large percentage of 
his experiments He logicall} stressed the 
point that to prevent the development of post 
operative empjema it is important that the 
pleura be dr} after operation on the lungs 

Having in mind the numerous instances in 
which var>mg amounts of blood are left m 
the peritoneal cavity following abdominal 
operations such as gastric or bowel resection 
and pelvic operations m which absolute asep 
sis is not possible it occurred to us that it 
would be of interest to stud} the effect of 
blood in the peritoneal cavity on the develop 
ment of peritonitis 

All DffSSgCy Ob t 97 1 i 
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TABLE II —EXPERIMENTS ON RABBITS 



Dogs rabbits and guinea pigs were used in 
our experiments With the animal under 
ether anxsthesia the abdomen and left thigh 
were surgically prepared the femoral artery 
was isolated and blood taken therefrom This 
blood together with a broth suspicious of 
bacteria was injected into the peritoneal 
cauty Tor controls bacteria alone were 
injected into the peritoneal cavities of animals 
The results are summarized in Table I dogs 


Table II rabbits and Table III guinea pigs 

CONCLUSION 

Trom the results of these experiments we 
are led to conclude that autogenous blood 
together with \arymg types of pathogenic 
micro organisms injected into the peritoneal 
cavit> of dogs rabbits and guinea pigs does 
not predispose to the production of peritonitis 
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THE CAUSATION OF INTRACRANIAL AEROCELE BY BRAIN-FLAP 


An Experimental Proof 

ARNOLD K HLNRY MB B Ch (Dorn.) FR.CSI Cairo Egypt 
P f so f dun al S g ry Urn y f Egypt 
AND 

REGINALD bT A HEATH COTE DAI B Sc (Oxon) Cairo Egypt 

r f »s f Phatm 1 gy Vnj t> f Egypt 


I N 1913 Puckett recorded the presence of 
air within the cranial cavity after frac 
ture of the skull A number of traumatic 
cases with collections of intracranial air have 
since been described and 10 of these were 
studied by Bullock, in a recent article 1 
The condition has been \ ariously termed 
intracranial aerocele or pneumocele 
pneumocephalus and in Luckett 6 first 
case in which the air was mtra\entncular 
pneumov entncle In every case the air 
which had entered the cranial cavity as a 
result of fracture has been visualized within 
the dura * 

Up to the present time the causation of 
intracranial aerocele has remained a matter 
for conjecture Several authors have sug 
gested that air from a fracture involving a 
sinus may be forced into the cranial cavity by 
the effort of sneezing or of coughing but the 
condition has occurred in cases in which the 
site of the fracture has been remote from any 
inus 

BRAIN FLAl 

In 1923 one of us (A K H ) had the oppor 
tumt> of heating Six William Wheeler de 
scribe a case of intracranial aerocele in which 
during an operation for decompression he 
noticed a large excursion of the brain which 
synchronized with respiration A week later 
when by good fortune it was possible to time 
a similar excursion in the cour e of an opera 
tion for hydrocephalus performed by Mr 
Adams McConnell it became clear that the 
brain receded from the opening in the skull 
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during inspiration and bulged out mth each 
expiratory act 

The suggestion that these to and fro move 
ments of the brain might be directly linked 
with the presence of air within the cranial 
cavntv at once became difficult to resist It 
was not however until 19 7 that it was pos 
sible for us to mv estigate the matter expen 
mentally For this it was essential in order to 
produce the moxements at will to examine 
first the conditions under which they ap 
peared The results of our experiments on 
these movements for which we have coined 
the term brain flap have already been 
published (4) 

In this paper we showed (a) that the move 
ments of the brain are exactly synchronous 
with those of respiration (b) that they are not 
dependent on the systemic blood pressure 
except in so far as an excessive rise of blood 
pressure can abolish them and (c) that they 
depend for their appearance on large respira 
tory changes of pressure in the thoracic 
cavity What relations might exist between 
intracranial pressure and brain flap we left 
for further experiment 

This problem has since been investigated 
and though our work is not yet absolutely 
complete we have become convinced that the 
phenomenon of brain flap depends on two 
factors themselves unconnected a low intra 
cranial pressure and the presence of an im 
pediment to the free flow of air into the 
thorax We hope in the near future to pub 
hsh our proof of the relation of brain flap to 
low intracranial pressure 

If a low pressure prevails within the cranial 
cavity the changes of intrathoracic pressure 
which result from breathing against resist 
ance can induce maximal changes m brain 
volume These changes of volume which 
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sjnchromze with respiration and constitute 
brain flap are due to a pump like action on 
the venous intracranial blood This, on m 
spiration is sucked out of the skull by the fall 
of mtrathoracic pressure and regains its nor 
mal \ olume when on expiration the pressure 
in the thorax is restored 
We have found that the simplest method of 
inducing brain flap in the dog is to bleed the 
ammal removing from 100 to 200 cubic centi 
meters of blood As soon as this bleeding has 
taken place brain flap appears whenever the 
airwaj is obstructed either by the presence of 
mucus or b> closure of the tracheal cannula 
employed for the administration of ether 
In this connection we would point out that 
Becht has shown that hcemorrhage causes a 
marked reduction of intracranial pressure 
Again in four cases of intracranial aerocele 
in the series collected by Bullock special refer 
ence is made to a leakage of cerebrospinal 
fluid which must have greatly reduced the 
pressure within the cranial cavity 

EXPERIM* NTAL METHODS 
Our work has been carried out entirel} on 
dogs of from 7 to o kilograms in weight 
Under intratracheal ether insufflation the 
temporal muscle on one side was removed and 
a small opening was made in the skull with 
the Hudson drill This instrument was se 
lected because it stops on penetrating the 
inner table thus avoiding risk of damage to 
the brain or dura We then opened the ex 
posed dura by piercing it obliquely with a 
curv ed needle upon w hich the membrane w as 
divided Care w as taken to avoid detaching the 
dura from the edge of the hole in the skull lest 
the membrane should cling to the moving brain 
and so prevent the ingress of air Trom 100 to 
200 cubic centimeters of blood were then re 
moved from a femoral v ein the amount v ary 
ing with the size of the ammal The head w as 
placed in such a position that the opening in 
the skull came about halfwa) in vertical 
height between the levels of the highest and 
lowest parts of the cranial cavity so as to 
allow such air as might enter to pass upward 
toward the base of the brain Brain flap was 
then induced by the occlusion of the ends of 
the glass tracheal cannula 


EXPERIMENTAL RESULTS 
In all ten experiments have been per 
formed The first of these was imperfect in 
that a precaution to which attention will be 
drawn later, was not observed Six expcri 
ments have given positive results and the 
remaining three were control experiments 
In each of the six positive experiments 
brain flap was induced at roughly 5 minute 
mterv als ov er a period of an hour The open 
ing in the skull was then sealed with a piece of 
plasticine, care being taken to avoid forcing 
air inward in front of the seal The animal 
w as then killed by an intravenous injection of 
chloroform The temporal muscle of the other 
side was resected and the whole of the skin of 
the head and neck removed, to prevent con 
fusion arising from bubbles of air which might 
come from the animal s fur The head and 
neck of the animal were then totally sub 
merged in w ater and a senes of holes was made 
with the Hudson drill in both sides of the ex 
posed skull care being taken to avoid open 
mg the frontal sinus The bony network 
which remained was cut through with bone 
forceps and removed without injury to dura 
or brain 


I he dura thus exposed could be inspected 
and in some animals relativel) large bubbles 
of air were seen beneath the membrane 
In all the dura was then widel> divided with 
scissors and a dose watch was kept for es 
capmg bubbles 

In some of our experiments the head had 
been rotated in such a wa> that part of the air 
which had entered the skull should move past 
the base of the brain through the subarach 
noid cisterns and around to the surface of the 
opposite hemisphere In all owing to the 
posiUon m which the head was fixed it was 
ULel> that air would collect at the base of the 
bram In order to demonstrate these collec 
turns the finger was inserted through one of 
the large openings m the skull and the brain 

was thoroughly broken up In each emen 

he way just desorbed and m each c», “ 
iron, wthu. the dura In the last experiment 6 
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w hjch w as made on a small dog the ev acuated 
bubbles w ere collected in a measunng c> Under 
tilled with water and the \olume of the 
aerocele was estimated ato 8 cubic centimeter 

This experimental aerocele at first sight 
seems too small to compare with the aeroceles 
of cbmcal practice but it must be remembered 
that the cramal capacity of e\ en a large dog u> 
small m comparison with the cranial capacity 
of man We have found that xn the dry skull 
of a dog similar in size to the largest used in 
our experiments the cramal capacity was only 
75 cubic centimeters and in this skull an 
experimental aerocele of o 8 cubic centimeter 
would occupy approximate!) one per cent of 
the intracranial space Repeated experience 
with \ entnculography m man has shown us 
that a clear radiogram of about three fifths of 
a lateral \entncle can he obtained with 15 
cubic centimeters of air and the \olume of the 
aerocele shown in figure 0 of Bullock s paper 
(which depicts some three fifths of an air 
filled ventricle) must therefore have been 
approximately 15 cubic centimeters This 
moderated large aerocele in a human skull of 
1500 cubic centimeters cramal capacity would 
occupy exactly one per cent of the intracranial 
space It is thus clear that the volume of the 
tin> aerocele obtained by us in the dog is 
comparable with the much larger collections 
of air which have been visualized within the 
human skull 

In the first of our ten experiments nr was 
seen beneath the dura and was allowed to 
escape under water m the way we have de 
scribed How ev er as it had not then occurred 
to us to remove the skull cap under water we 
cannot exclude the possibility that this air 
may have entered as a result of lifting the 
dura away from the brain while removing 
bone For this reason we have not counted 
this first experiment as either positive or 
negative 

CONTROL EXPERIMENTS 

To avoid any possible source of error in our 
experimental procedure three other expen 
ments were performed as controls In these 
the practice was exactly as we have de 
scribed except that the animal was not bled 
and brain flap was not induced The same 
routine w as followed after the animal had been 


killed and in none of the three controls was 
any air observed to leave the cranial cavity 
when the dura was opened or when the brain 
was broken up with the finger 

CONCLUSIONS 

No long discussion of our results is called 
for as we believe that our experiments give a 
complete explanation of a manner in which 
an aerocele is formed within the cramal cavity 
For this to occur there is required a compound 
fracture of the skull either in the base or 
vault which tears the dura in such a way as 
to produce an opemng through which air 
may enter either from a sinus or from with 
out 

There is further required a leak of cerebro 
spinal fluid or a loss of blood sufficient sepa 
rately or together to reduce the intracranial 
pressure almost if not quite to atmospheric 
pressure If now there is some impediment to 
the free entry of air to the thorax on inspira 
tion this impediment combined with the 
existence of a low intracranial pressure will 
induce the condition of brain flap Provided 
then that the dura mater in the region of the 
tear has not been stripped completely from 
the skull in such a wav that it can cling to the 
moving brain the occurrence of brain flap 
must cause air to pass within the dura It is 
clear that as the brain recedes from the dura 
mater on inspiration air will be drawn in to 
fill the space which is left and being lighter 
than the cerebrospinal fluid will tend to rise 
up through it under the dura Again as the 
brain bulges on expiration it will tend to force 
out more fluid from the interior of the cranial 
cavity and so prepare a further space for air 
to fill At the same time the recurrence of 
this to and fro movement of the brain will 
help to distribute the air which has already 
entered the subarachnoid space 1 

Brain flap thus supplies a mechanism which 
produces intracranial aerocele by aspirating 
air through a dural opemng and in addi 
tion distributes the aspirated air within the 
dura 
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SUMMARY 

1 Experiments have been performed in 
which air has been proved to enter the cranial 
cavity through an osteodural opening 

2 In six experiments the condition of 
brain flap described in a former paper was 
induced and in each of the six air w as found 
to have entered the skull and to be situated 
within the dura mater In three other experi 
ments exactly similar except that brain flap 
was not induced no air could be found within 
the dura 

3 An explanation of the rare clinical cases 
in which intracranial aerocele has been found 


is thus offered the causative mechanism being 
the condition of brain flap 

In the performance of these experiments we have been 
greatly assisted by Dr K. Samaan M Sc PhD It gives 
us \ery great pleasure to acknowledge the debt under 
which he has placed us and to offer him our thanks not 
only for that aid but for the spirit which prompted him to 
offer it 
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T HERE are tw o types of solitary acquired 
diverticula of the c'ecum primary and 
secondary The secondary or traumatic, 
typ arises as a result of some operative pro 
cedure in the right lower abdominal quadrant 
w hereas the primary type arises independently 
of such manipulation 

Primary solitary ctecal diverticula are rare 
A sur\ey of the literature however reveals 
cases reported by French Jackson Mosch 
cowitz Pereire Potier Razetti and Satterlee 
1 he diagnosis in most of the cases was appen 
dicitis and the treatment consisted of dram 
age of an abscess or m the non acute case 
reported by Potier re ection of the c*cum 
and ascending colon Satterlee s patient died 
of intestinal obstruction Spencer in 1921 re 
ported 1 case of a spinster 44 years of age in 
whom the diagnosis of ovarian cyst had been 
made but who on operation was found to 
possess a solitary cvst of the cecum The 
cyst wall consisted of all of the layers of the 
cacum and was of the normal caccal thick 
ness It contained 4 5 liters of yellowish 
fluid He believed that the cyst arose as a 
result of stasis in the colon Cases are re 
ported by Cooke and Trench in which a group 
of diverticula had become agglutinated and 
gave the impression of a single mass Their 
cases w ere also mistaken for appendicitis The 
diverticula reported above have occupied 
variable positions on the ccccum 
The etiology of these primary cascal diver 
ticula has not been satisfactorily explained 
Discussions on the etiology of diverticulosis 
in general such as those by Lynch Lane 
Roberts and Telling offer some suggestions 
in explainm 0 the condition The importance 
of the epiploic appendages the loss of fat the 
piercing of the intestinal w all by blood \ essels 
w hich make tension and v ary in their diameter 
from time to time plus a certain amount of 
intra intestinal pressure are stressed by them 
However when one con iders that 4 of the 


cases of primary solitary ccecal diverticula 
mentioned abov e occurred in patients between 
the ages of 3 and 33 and that the location of 
the diverticula did not correspond with the 
appendices epiploic* in each case he cannot 
be wholly satisfied with the explanations 
offered for div erticulosis of the large bowel in 
general We should like to suggest another 
possibility though a congenital one a<? a 
factor namely the retention in some residual 
form of the appendix which appears earlv in 
embryological life but normallv disappears 
before the true appendix develops 

Secondary or traumatic solitary diverticula 
of the cascum occur probably much more fre 
quently than do primary diverticula althou h 
the paucity of the literature would lead one to 
believe that the condition is very rare In 
19 r4 Bunts reported a case of a diverticulum 
occurring at the site of amputation of the 
appendix He attributed its development to 
relaxation of the pursestring with eversion of 
the inv erted portion of the gut after the stump 
had disappeared Horsely in his book on 
operative surgery states that the pursestring 
method of appendectomy is an important 
factor in the etiology of diverticula He 
quotes Bunts as ascribing the process to the 
destruction of the circular fibers around the 
base of the appendix by the pursestnng suture 
In 1917 bchlesinger reported 3 cases of cacal 
div erticulum due to adhesions following opera 
tion The adhesions were released but re 
formed in cases with a return of symptoms 
In his discussion on the etiology of the con 
dttion he states that crecal stasis was an 
appreciable factor m the development of a 
div erticulum 

W e became interested in this subject about 
2 years ago when we encountered a case of 
traumatic solitary cscal diverticulum which 
we had diagnosed as stump appendicitis We 
were amazed to discov er that the diverticulum 
in this case bore no relation to the stump site 
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but was present on the anterior surface of the 
ccccum (I lg 1) 

We determined to make a study of this con 
dition to learn more about its etiology and to 
e\aluatc the claims of influence of operative 
technique on its dev elopment This study in 
eluded a survey of 5 385 major operations and 
400 adult autopsies vv hich had been performed 
at the Michael Reese Hospital during the 
previous 20 months Two diverticula were 
found at operation and two at autopsy The 
autopsies included 3 cases in which appen 
dectomy had been performed from 3 days to 
20 y ears preceding death Serial sections w ere 
made of the stump sites of 13 of these cases 
and single sections were taken from most of 
the others In addition 18 dogs w ere operated 
upon The first 5 were discarded Of the 
remaining 13 7 were operated on by the lig 
ature and drop technique and 6 by the purse 
string method Serial sections were made of 
the stump sites of these 13 dogs a total of 
approximately 1 000 sections being studied 
The results w ith their bearing on the etiology 
of traumatic diverticulum of the aecum are 
presented herewith 



Fit 2 Drawing of a traumatic solitary diverticulum of 
the cxcum due to an eversion of the bov el between two 
constricting bands of omentum Appendectomy by the 
purscstnng method had been done years previously 
(Same case as shown in Tig 1 ) 


Mr A M age 46 vears merchant manufacturer 
was admitted to the Michael Reese Hospital Feb 
ruar> 5 1027 Appendectomy had been done 25 
>ears ago Patient had had gonorrhoea several times 
He had been in good health up to 6 months before 
admission when he began to suffer with epigastric 
distress This distress was characterized by a feeling 
of heaviness after meals relieved by belching The 
distress was aggravated by greasy and rich foods 
ihe patient was put on a bland diet but his con 
dition became progressively worse Nausea and 
vomiting appeared about one month before admis 
sion to the hospital The vomiting followed meals 
and the vomitus consisted of undigested food fol 
loncd by bile Tain developed in the right lumbar 

vo™n„°" l fe sccond da > , 0[ th 's siege of nausea and 
vomiting The pain Has knife like in character did 
’? ut ," as aesravated bv movement This 
attack lasted about s davs uhen the nausea and 
vomiting disappeared and the pain subsided I atient 
ivas in bed for 9 days About 2 weeks later pain 

ra P „ P t' s ar „ e f if nght up e cr and right lower „Sai 

rants of the abdomen The pain in thp r»<rKii 
quadrant started suddenly it was dull 
nous in character and bore no rdattoShfo t“”af 5 
The pam m the nght lower quadran( P '«'> 

— K^pr^'^r" ^ adt ~ 

heart burn fat SET 
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F 3 h lit y t mtd t lmtppU t e > fte ppende 
t my b> pure t m th d I d dbjt ct f m t 1 adh 


Stool ere hard and bo 1 ere constipated He 
had pell of d ness at tim s cpilept f m attacks 
t ce du g the p eccd ng \e r The attack 

0 cu d at ght M rt 1 histo \ a neg ti 

1 atient moth h d li d of c ncer of th stomach 
f mih hi t \ oth sc negati c On ph\ cal ex 
amm t on the 1\ fin lings of note ere a car 
the right 1 er qu d ant and te derne to the right 

f the car just abo\t the guinal 1 gament lem 
jeratu 07 degee pulse 72 resp at on 8 
111 od pr s u c 100-6 The u 1 e ontain d ome 
pus cells an occa onal fi 1\ granular cast nd a 
fai t trice f album n Stool co tamed some shred 

f mucu B! o I count h ed ham globin 80 pe 
ce t thoevte 4600000 leucoc te 12000 
neut phdes OS sm 11 mononuel ars large 

monon cl s t itionals 5 \\ sc mann re 
act o as n g t e N nprotein n trogen 44 and 
c eatin n millig am per 00 cubic e t meters of 
blood Metal) 1 m — 3 per c nt Oast c analv 
s h Id n eal a 1 1 ted 45 m nutes fter admims 
tration T ee ac d un t total c d 24 u ts o 
I ct aci 1 M cro c p c exami ati and further 
chemical mm t \e e n g ti 
H oro copic amin tion r ealed v bat appeared 
to be an app ndix or t least a \er> large stump that 
could be ual zed and a quisit lj te der to 
palpation It a een bett at 48 hours after the 
bi muth me I than at 4 The ro ntgeno aph c 
exam at co ti med the fluoros pic fi li es 
The stomach 11 I n m ere n gat e The 
colon as p Stic \\ h t app e ed to b a p t 11 
filled appendix could be seen Iv ing al Dg the medi 1 


aspect of the caicum (Fig ) The gall bladder films 
did n t sho gall bladde shadov The dve test 
di closed a xvell t 111 g and normally concentrating 
gall bladder Ho ever there was a di tinct delay 
the mpt ing tim after fat meal I at ent v as 
put on a fat f ee bland diet and 1 harged from the 
ho p t 1 February 7 07 Ihs condition d 1 not 

improve a d bv \p 1 20 0 7 hen he wa real 

mitt d for ope ation he had lo t 9 pou d The 

p eoperat diagn wa an appendiceal stump 
with pencaec l adhe 1 s \t operation the co 
dition depicted 1 F gurc as found The omen 
turn \a adherent t the old bdominal inci n 
Seve lstranJ f mentum tended down 0 er th 
cxcumand bulging out bet c nt of these st 1 
on the anteno su face of the c cum as a dive 
ticulum ab ut 2 cent meters 1 lc th and ab ut 1 

cent meter in d amet The a Ihesio about the 

di ertic 1 m ere lea ed a 1 the dive t culum 
was verted th a pur e t ing suture The g H 
bladder wa een and palpated nd seemed normal 
The c urse folio 1 g oper t as uneventful nd 
the patient t the present time 8 m th after the 
operati n 1 in the best of h 1th 
Communic t on ith the surgeon ho perf med 
the app nde tomv 5 years ago di clo ed the folJov 
ing 1 formation as to the t chnique of the o 1 1 al 
operation The meso ppendix \ as lig ted and cut 
The appe d x as ushc 1 the cxc m an 1 
ligatu e of pi catg t aj [ lied I u tr g 
s t e \o o la ! romic c tgut as 1 rtc 1 
The appe d mputated d th stump s 

stenl ed and in erted 
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Tig 4 Photomicro raph of section through the middle 
of a diverticulum at the appendix stump site S appendix 
stump If circular muscle Appendectomy one > ear pre 
iousl> by purscstnng method Diverticulum produced 
by traction of an omental adhesion (Same case as sho vn 
in Fig 3 ) Ilxmito ylin eosin stain X$ 

The diverticulum in this case occurred away 
from the site of the appendix and was appar 
ently caused by the eversion of the caecum 
between two constricting strands of omentum 

Miss B P age 38 born in South Dakota labora 
tory technician was admitted to the Michael Reese 
Hospital May 28 1927 as a private patient of 
Dr W S Friest complaining of abdominal pam and 
nausea of 3 y ears duration Three y ears ago patient 
had pam m the right lower abdominal quadrant at 
which time an appcndectomv and hysterectomy for 
fibroids was performed in Milwaukee Wisconsin 
Almost immediatelv following operation the right 
sided abdominal pam returned and recurred inter 
mittentlv thereafter It became worse about 2 
months before admission and was associated with 
loss of weight loss of appetite fatigue and a general 
feeling of ill health The pam extended from the 
crest of the right ilium to the right costal margin 
occasionally radiating to the back It was not re 
lated to meals but was frequently relieved by food 
The bowels were usually regular but at times there 
had been alternating constipation and diarrhoea 
The attacks of pain were usually associated with 
nausea which of late had been sufficiently severe to 
keep her from her work She had never been 
jaundiced Stools had never contained blood She 
had had measles mumps chicken pox and pneu 
moma in childhood and a nervous breakdown 3 
vears previously She had not menstruated since 
the laparotomv On phvsical examination the only 
findings of note were marked tenderness in the gall 
bladder region and moderate tenderness in the right 
iliac fossa Rectal examination was negative Urine 
was entirely negative Temperature 98 4 degrees 
pulse 84 respirations 20 Blood count showed 



Fig 5 Dn erticulum at appendix site Appendectomy 
by purscstnng method 13 years previously Adhesions 
extend down on each side of the diverticulum 


leucocytes 14 400 Coagulation time was s minutes 
Blood chemistry sugar 93 nonprotem nitrogen 35 
and creatinine 1 3 milligrams per 100 cubic centi 
meters of blood Freoperative diagnosis chronic 
cholecystitis possible stump of appendix 
Operation by Dr Ralph B Bettman Mav 28 
1Q27 consisted in cholecystectomy and exploration 
of cxcum The stomach and duodenum presented 
no abnormalities The gall bladder was thickened 
and surrounded by adhesions It was dissected free 
of its adhesions and removed from above downward 
A muscle splitting incision was then made in the 
right lower quadrant and the cxcum was brought 
into view It was found that the appendix had 
been entirely removed but that some adhesions had 
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If, I'li ! m j, ph of t (hr gh th m d II 

f a pp <1 t nip fdgpctt d j p 1 

I v 1 1, t ddpth | e $ ppd tmp U 
I m 1 L 1 f, t Stump h b me tr ct d 
M Ilf u i ng b 1 Him to 1 n o 

t i ; 

I II 1 aut the bas of the cacum such a a\ a 
t f rm i egular d vcrticulum These adhesi ns 
cr cut nd noth ng further had to b done for the 
c cum re umed it former shape 
On c mnun ting t th the surgeon ho per 
f rme ! the o gin 1 operation the fall ing replv 
as recuv d ^ppen lix thicke ed di ten led post 
cacal Mult pie hbro d of the uterus la gest siz 
i egg ( 11 blalder normal Tube a 1 o arcs 
n rm il Right h dne norm I in size nd to palpa 
t Op ti n s pra aginal h st ectoim appen 
icct m M record sho s that be n a postCTC I 
appen lix the ppe di a remo d base first In 
r g rl t th n ture f perati I al usu i tio 




silk purse t ing in in e ting the stump I do not 
1 „ate the stump tef e in%er ion When pos blc 
I sutu e the me enter at the ite of the appen Ji 
but n this ca e being po tcarcal probabI> c uld 
not ha\e done so 

This case demonstrates a second means of 
dnerticula formation b\ trauma namel> b\ 
traction of an arlhe ion 
Figure ? portraa a diaertitulum caused b> 
traction of an adhesion 
Th lllustrati n r [ cs nts the postmortem find 
ing in the ci c of \oman 3 \earsofag ho 1 as 
operate! n in Nc\ Orleans one vear pr u to 
he adm n to the M cha 1 Peese Ifosp tal She 



T g Phot m og ph f t n th ugl th m Jdl 
f pp J t mp t f d p t <i 58 d > pr 
1 bj ligat c d d op t h q 1/ ) la mu 
1 5 pp nd tump t Ham to yl t 
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Fig 11 Photomicrograph of section through the appen 
dii stump area of a dog operated on 46 days previously by 
the libation and pursestnng method R ileum This figure 
along with Figures 1 2 13 and 14 sho vs the migration of the 
pursestnng into the bowel P pursestnng site Hxmatox 
ylm eosin stain X6 

died of subacute bacterial endocarditis Her history 
records no svmptoms referable to the diverticulum 
Figure 4 is a photomicrograph of a section through 
the middle of the entire diverticulum The follow 
mg reply was received in response to our request for 
a description of the appendectomy The stump 
was inverted with pursestnng suture No 00 chromic 
catgut used The stump was ligated before being 
inverted plain catgut being used as ligature No 
tissue was sewed over the site of the inverted 
stump No other cascal pathology was discovered 
at autopsy 

Figure 5 illustrates the findings in the sec 
ond case of cxcal diverticulum discovered at 
autopsy 

The patient was a man 66 years of age who had 
been operated on in this city for acute appendicitis 
in May 1915 He was admitted to the Michael 
Reese Hospital February 29 1928 complaining of 
symptoms referable to the prostate A prosta 
tectomy was performed on March 12 19 8 and the 
patient died on March iq 1928 There were no 
notes in his history indicating sy mptoms due to the 
diverticulum A diverticulum of the bladder was 
discovered at autopsy in addition to other findings 
in the genito urinary system At necropsy the in 
testines showed no evident gross pathology except 
that there were a few firm fine adhesions at the point 
of the crccura where the appendix has been present 
and had been remov ed At the stump of the appen 
dix there was a small diverticulum with a thinning 
of the wall and a valve like structure on the outer 
surface produced by a fold of serosa The surgeon 
who performed the appendectomy advised that A 
inch of the stump of the appendix was left that the 
stump was ligated with catgut that it was treated 
with phenol that it was inverted with linen or silk 



Fig 12 rhotomicro°Taph of section through the appen 
dix stump area of do Q operated on 46 days previously by 
the ligation and pursestnng method P pursestnng site 
R ileum Haematoxylin eosin stain X6 (bee Fig 11 ) 


and that the meso appendix was sewed over the site 
of inversion of the stump (Fig 6) 


This is another case representing the ever 
ston of intestine between two strands of 
adhesion*, but it differs from the case of A M 
(Figs I and ) in that the diverticulum oc 
curred at the stump site and may well ha\e 
resulted from a muscular defect as demon 
strated in the photomicrograph It probably 
corresponds with the case reported by Bunts 
On the other hand as a result of our dog 
studies we can concene of such a condition 
arising in cases in which the simple ligature 
and drop technique has been employ ed Fig 
ures 7 S 9 and io illustrate the fate of the 
stump in this technique These photomicro 
graphs are of sections through the middle of 
stumps 2 II 25 and 58 days respectively 
after the date of the operation In Figure 7 
the stump has become retracted below the 
serosal level of the surrounding bow el Figure 
8 shows the stump site 5 much attenuated 
In Figure 9 the process is even more exag 
gerated In Figure 10 there is very little 
attenuation of the stump site but the circular 
muscle M has retracted as in the preceding 
three cases The omental adhesions which 
were so marked in the earlier cases have be 
come less marked at the expiration of 58 days 
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a«s demonstrated m Figure io \\ ith the actual 
stump site covered onlj bv peritoneum ad 
hesions and a strip of longitudinal muscle as 
illustrated in these figures one could readily 
conceive of eversion and diverticulum forma 
tion as a possibility following this t>pe of 
operation 

As a result of our necropsv findings and our 
studies on dogs we feel that we can suggest 
two other methods of diverticulum formation 
at the stump site in addition to the eversion 
between two constricting bands and traction 
by an adhesion method first the e\ersion of 
the w eak spot in the c$cal wall caused bj the 
migration of the pur estnng into the lumen 
of the gut and second ev ersion of the weak 
ened area in the ctecal wall resulting from a 
stump abscess rupturing into the ca;cum 
Figures n 12 13 and 14 are from a series 
of sections of the stump site of a dog 46 dajs 
after an appendectomj m which the ligation 
and pursestrmg inversion technique was em 
p!o>ed P designates the pursestring site and 
S the stump site \\ hen the specimen was 
examined the end of the pursestrmg was 



F 4 Ph torn ogr ph f s t th 0 gh the pp 
di Imp fd p td 46 d js p ly by 
th 1 g 1 0 and p e tn m th d b m c sh 

1 F u d 3 S st mp M c ula mu I 

H*m to vh e t n X 

hanging free in the lumen of the cajcum In 
Figure 13 a di\ erticulum is just about to form 

Opponents of the ligation and inversion 
technique have emphasized the degenerative 
process occurring in the tump after inversion 
Figures 15 16 and 17 represent in a measure 
some of the early possibilities developm 0 
respectively 3 6 and 13 da>s after appen 
dectomy by this technique Figure 15 was 
taken from a section of a stump of a man who 
died a cardiac death 3 da>s after appen 
dectomy The autopsy rev ealed the omentum 
adherent to the right side of the caecum and 
the neighboring parietal peritoneum It was 
also adherent to the descending colon and its 
neighboring parietal peritoneum The sec 
tion demonstrates the earl> degenerative 
process in the stump the injurj to the cir 
cular muscle by the pursestrmg and the 
retraction of the cscal mucosa following the 
application of a crushing clamp to the base 
of the appendix 

Figure 16 was taken of the middle of the 
stump area in the case of a man aged 55 who 
died of paralj tic ileus 6 days after an explora 
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Fig 15 Photomicrograph of section through the middle 
of appendix stump area of patient operated on 3 days pre 
viously M circular muscle S stump / ligature about 
the stump P pursestnng site The circular muscle has 
been tom on one side by the pursestnng The mucosa has 
become retracted as a result of the application of the crush 
ing clamp T 1 e ligature is holding only the longitudinal 
muscle \ ith its peritoneal covering Degeneration has be 
gun only about the penphery of the stump cavity Ilxma 
toxylin-eosin stain X 20 

tory laparotomy and appendectomy Three 
days after the operation partial evisceration 
occurred followed by ileus with death 3 da>s 
later The section has failed to include the 
soft gelatinous material which was present in 
the sections taken lateral to this point In 
fixing the specimen the soft material which 
resulted from the necrosis and degeneration 
of the stump contracted and left an apparent 
artifact in the middle of the block The 
points marked B and C represent the points 
of perforation of the 2 silk pursestnng sutures 
used in this case This section also clearly 
demonstrates the depth and fhmsmess of the 
tissue which actually seals off the stump site 
from the peritoneal ca\ity and one ceases to 
wonder at the cases of abscess of the appendix 
stump which have ruptured either outward or 
inward The autopsy findings in this case 
with regard to the intestines were as follows 
The operative wound is clean There are a 
moderate number of easily broken down fibrin 
ous adhesions in the region of the operative 
wound The appendix has been remov ed and 
the operative field is clean There are a few 
small fibrinous adhesions present here The 
lesser pelvic cavity contains about 10 cubic 



Tig 16 Photomicrograph of section through the middle 

of appendix stump area of patient operated on 6 days pre 
viously Degeneration of the stump was so far advaheed 
that the fixation process of the specimen caused the gelat 
mous material to retract laterally leavnif an apparent 
artifact A i stump site B and C sites of the first and 
second pursestrings respectiv ely Cav ity is sealed by only 
a thin layer of loose areolar and fibrous tissue Ilxma 
toxylin eosm stain X8 



f appendix stump areatf JJSat 
lOusly ho died of pulmonary embohsm V 3 d >s P« 
have formed bet. ecu the Lembert r "»«■« 1 
sutures and about the stump v„.hm d ,?“ rSestrl " E f 
suture M ctrcular muscle HaunaS^ SLKta x" 
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centimeters of thin blood tinged fluid There 
are some small areas of fibrinous adhesions 
attached to several loops of small intestine 
which were in contact with the anterior ab 
dominal wall The small intestine is greatly 
distended b> its content of fluid and is mod 
erately dark blue in color and its hner vessels 
are slightly more prominent than usual Ex 
ternal examination of the large intestine and 
small intestine and stomach is otherwise 
negativ e 

Tigure 17 is of a section taken from the 
appendix stump site in the case of a woman 
years of age who died of pulmonary em 
bolism 13 davs after an appendectomy for an 
interval appendix 

Figure 18 represents a reconstruction of the 
serial sections of this specimen 

The pat nt as kept n bed i 0 j d is folio v ng 
her pe tion because of a lo grade fe er and a 
leucoc tosi Her tempe atu e r ed f om 00 to 
o degree and he leuc c\te count v a 00 
Th su eon on the ca vas not exactly sat fied 

th her condit on Ho e \ hen he tempe atu 
ea he 1 n rm 1 0 th th teenth day he allowed he 
up n a he 1 chair \\ hen. being put int the wheel 
chai for the fi t tim sh felt faint her pulse be 
came rap d a J n 30 m nut s she was dead The 
necrop v re ealed well h led cision old fib ous 
tuberculo of the left lower lobe fib ous adhesio 
of the r ght 1 ng and an infa ct 6 centimeters m ts 


g eite t d me sion A huge thrombus vas present 
in the pulmonary arterv It as 8 centimeters long 
and var ed in diameter from 1 to centimete s The 
1 ve as enla ged and bound to the a tenor chest 
and abdom nal wall bv numer us adhes on The 
omentum as adhe ent to the ctecum and surround 
g ti sue \\ hen the cacum w s opened a protrud 
mg mas of edd sh ti sue about 2 centimeters in 
diameter c vered 1 th muco a was found When 
th 1 a opened a flattened sac about centimeters 
n damet r \va seen Thi sac apparenttv repre 
s nted the append ceal stump between the p man 
1 gatu e and the pu sestring suture On the outer 
rface a numbe of adhesi ns were p esent The 
right tube wa also involved n the adhesions No 
evidence of thrombosis was found in, the mfe 0 
vena ca a or in the veins about the ca;cum or the 
ncision Mo e ca eful e am nation of the specimen 
d sclo cd the fact that the small sac above desc bed 
as an bscess and that another abscess e ted be 
t een the site of the pursesti ng suture and the 
L mbe t stitches \ small opening was also fou d 
e tending nto the ca?cum from the abscess about the 
stump 

This specimen along with those portrayed 
in Figures 15 and 16 points the way to diver 
ticulum formation by rupture of a stump 
abscess into the oecum and a weakening of 
the wall at that point 

stmuARi 

Solitary ctecal diverticula may produce 
symptoms of acute or chronic appendicitis 
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necessitating operation Their presence should 
be suspected if appendectomj has preuousl) 
been performed and symptoms recur 
The etiology of the primary type of div er 
ticulum is still a matter of conjecture 
An extensive stud} covering observations 
on 5 385 major operations and 400 adult 
necropsies performed at the Michael Reese 
Hospital has }ieldcd 4 cases of traumatic 
solitary cxcal diverticulum 2 at operation 
and at autops} 

Illustrations are presented to demonstrate 
etiological factors and possibilities in the for 
mation of these diverticula (a) eversion of 
the caicum between 2 constricting adhesive 
bands (b) traction of a narrow adhesion 
(c) eversion at the stump site as a result of 
weakness due to the migration of a silk purse 
string into the coicum and fd) eversion at the 
stump site as a result of weakness following 
the rupture of a stump abscess into the lumen 
of the bowel 
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FROM THE NECRER HOSPITAL DEPART MEA T OF L ROLOGl 

THE TRANSPERITONEAL CLOSURE OF VESICOVAGINAL FISTUL E 

Pit essor FELIX LEGIJEU Pous F ance 


p I so fu i 

V ESICO\ \GINAL fistula; m the past were 
often the result of poor obstetrics the pa 
tients m such cases giving the historj of 
long neglected labors or of the application of high 
forceps on a floating head With improved meth 
ods in obstetrics such a fistula is less com 
mon and today it maj be said in man> instances 
to be a postoperative complication of a radical 
operation for carcinoma of the cervix of a total 
hvsterectom} for malignancy and fibroids or of 
a panhjsterectomv for pvosalpinx \esico 
vaginal fistula? mav follow the use of radium in 
the treatment of carcinoma of the cervix if the 
radium ha not been suffi ientl> screened 



U IF 

In the repair of vesicovaginal fistula; the ag 
inal the paravaginal the transperineal the 
suprapubic extrapentoneal and the suprapubic 
transperitoneal routes are all used The supra 
pubic route is the method of choice when the 
vaginal route has failed when the vaginal route 
is impossible or impractical on account of dense 
vaginal adhesions and when the fistulous tract 
lies high up in the vagina close to the peritoneum 
According to Howard A Kelly I Trendelen 
burg was the first operator to use the suprapubic 
or transvesical route His two attempts in 1S81 
and 1884 were failure In 188S he successfully 
closed a vesicovaginal fistula suprapubically In 





.*’8 |S Step j The opening m tl e vaginal vault i being Ti 0 6 Appearance of peritoneal reflection after ts ed es 
closed b> interrupted sutures one of Inch is shorn tied have been approximated by interrupted sutures of fine 
* he 'ncision through the peritoneal covering of the pos chromic catgut The incision in the abdominal wall is 
tenor bladder wall is closed with interrupted sutures closed in the usual manner 




SURGERY G\ NEC 0 L 0 G 1 AND OBSTETRICS 


tQb 

1914 I operated upon m> first case bj the trans 
peritoneal route Since that tune the method has 
been used in 4 cases and the results have been 
entirelv satisfactory There has been but one 
death 

TECHNIQUE 

The steps of the technique maj be described as 
follows 

Step 1 The patient is placed in an extreme 
1 renddenburg position the abdomen is opened 
and a self retaining retractor is inserted The 
I entoneal fold which is reflected from the pos 
tenor bladder wall across the vaginal vault is 
then e\f 0 ed and brought into view by means of 
tour forceps as shown in Figure 1 

Step \n incision is ne\t made m the median 
line through the posterior wall of the bladder 
(fi 1) and vaginal vault so as to expose the 
two hstulous openings In the majority of cases 
postoperative vesicovaginal fistulas are located in 
the midline hence the opemn are exposed with 
the first incision (Fig 2) 

Step ? The vagina and bladder are separated 
b> means of sharp dissection until the fistulous 


openings are completelj isolated as shown in 
figures 3 and 4 The bladder is mobilized on all 
sides at a distance from the fistula 
Stepj The openings in the bladder and v a ma 
are closed \ ith interrupted catgut sutures 
(Fig 4J One mu t be careful to keep the suture 
lines of the vesical and vaginal orifices respec 
tiv el> as far apart as possible This 1 one of the 
essential steps in the technique of the transpen 
toneal operation 

Step 5 The peritoneal edges are approximated 
with fine chromic gut and the incision throu h 
the abdominal panetes closed m the usual man 
ner 

Recurrence of the fistula formation of phos 
phatic stones from the use of chromic gut sutures 
postoperative peritonitis and cystitis are the 
more frequent complications 
The prevention of an overdistention of the 
bladder is an important point in the postoperative 
treatment of vesicovaginal fistula? A permanent 
catheter introduced into the bladder or cathe 
terization every 4 hours will prevent overdis 
tention 
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I N surgerj implicating the urethra it is almost 
a cardinal rule that a satisfactorv result can 
not be obtained unless the unnar> stream is 
side tracked above the point where the work is to 
be done until the healing is more or less com 
plete in this section As m the majority of cases 
it is preferable to divert the urine from the blad 
der direct in order to leave a clear field over the 
whole urethra it is important that the procedure 
should be first as simple as possible m execution 
second involve little disturbance of the tissues 
and third be of such nature that the bladder vv ill 
close quicklj when the necessity for diverting the 
urine has ceased 

The method described differs from c>stotom> 
for other purposes Tor instance in the first 
stage of a prostatectomy it is essential to insert 
the tube as high up in the bladder as possible and 
also well above the s>mph>sis pubis so as to give 
scope for the second stage of the operation \ 
more open dissection is required 

INDICATIONS 

The chief indications for diverting the urine 
are in stricture of the urethra as a prehmmar> 
operation to the resection m ruptured urethra 
as a preliminary operation to the repair and in 
hypospadias as a preliminary operation to a 
plastic on the penis It is also used in some cases 
in which the diagnosis is in doubt but in which it 
is essential to give relief to the patient b} drain 
mg the bladder and incidental!} to make possible 
c)stoscop> b} the suprapubic route if the ordi 
nar> method is not available 
The chief features are a small incision a small 
exposure of the bladder and the insertion of a 
Malacot catheter through a trocar and cannula 
of the Morson type The operation is carried 
out under local anesthesia b> means of a field 
block 

PREPARATION OF THE PATIENT 

No preparation in the way of purgatives or 
enemata is required The pubes is shaved m the 
orainar} way and the skin is scrubbed with ether 
soap and finally painted with iodine or mer 


curochrome and acetone solution Diet is not 
restricted but it is advisable to allow 2 hours to 
elapse between the taking of solid food and the 
operation \n injection of 1/300 of h>oscin and 
1 '6 grain of morphine is given m the ward half 
an hour before the patient is sent up As the 
field block and its preliminaries usuall} occup> 
half an hour it is an hour after the injection 
before the first incision is made 

\N EST1IESIA 

The instruments neccssar} to produce the 
field block are a 10 cubic centimeter Labat 
s> nnge o 50 and 80 millimeter Labat needles 
an enamel pannikin to hold 300 cubic centimeters 

enamel bowls each holding 300 cubic centi 
meters and a glass measure graduated in cubic 
centimeters 

The materials used arc novocain powder in 
celluloid capsules each holding o 3 grams (3 
required) and adrenalin solution in glass am 
poules of 1 cubic centimeter There should be no 
discoloration m this solution The S}rmgc with 
plunger withdrawn and the needles with stylets 
in place are wrapped in gauze and placed in a 
basin of cold water brought to the boiling point 
and allowed to boil for 5 minutes The two 
enamel basins and the pannikin are placed in 
boiling water for 5 minutes 

A small table is provided and draped with 
sterile towel On it is placed when sterile the 
s}nnge the needles and the two bowls Into 
one bowl is poured some methylated spirit and 
into the spirit is dropped the ampoule of adrenalin 

The pannikin is then taken out of the sterilizer 
and into it is put the contents of the three cellu 
loid capsules and also 190 cubic centimeters of 
tap water The pannikin is placed on a gas ring 
and the contents brought to the boiling point and 
boiled for 5 minutes This solution is then 
poured into the empt> stenie bowl on the table 
The water used in the sterilization of the syringe 
and vessels must be free from alkali or the po 
tenc> of the novocain will be destro>ed Tap 
water here in Wellington is perfectl} satisfactory 
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r Sh vs km inch I ngth b m 

n dd wnt t h th of ecti muscles 
inj hath f et d ep at g ect muscle with 
h dl f c lpel e bladd p d f pt t neum held 
upwa d >r g plu d to bl dde g annula with 
toa b ttbpl gd into bl dd 

for the preparation of the solution and probably 
would be so in most places To complete the 
furnishing of the table about a dozen small sterile 
swabs and two sterile guard are required 
The an-esthctist now sterilizes his hands and 
dons a sterile gown 

The patient who has half an hour before been 
gi\en a h\podermic injection of 1/300 gram of 
hvoscin and 1 0 gram of morphine is now placed 
on the table and the lower abdomen is exposed 
The shm is prepared bv being si abbed freeh 
with spirit from the umbilicus to the base of the 
penis and laterall} to the flanks Care must be 
taken to pre\ent the spirit from coming in con 
tact with the scrotal skin It is better to do the 
injections before the skin receives us preparation 
with iodine or mercurochrome The skin having 
been prepared the two sterile guards are placed 
in position one above vith its lower ed^e at the 
level of the umbilicus and one below with its 
upper edge at the level of the base of the penis 


The capsule of adrenalin is carefully dried 
broken and its contents added to the novocain 
solution which should by now be cool The 
synnge is fitted together and the stylets are 
withdrawn from the needles A small quantity 
of the solution is drawn into the syrin e and some 
is expelled through each needle to remove any 
rust or grease that might remain in the bore It 
is advisable at this stage to remove the bowl of 
spirit lest it be inadvertently mistaken for that 
containing novocain 

The svringe is filled with solution and the 
small 20 millimeter intradermal needle fitted 
The patient is warned that he will feel a few 
slight pricks but that he will receive warning of 
each It is best to adopt some verbal formula of 
warning such as \ou will feel a prick — tiou 
the word now immediately preceding the in 
sertion of the needle In this way the confidence 
of the patient is retained Four intradermal 
wheals are required two 1 inch above the 
upper edge of the os pubis and each 1 inch 
lateral to the midhne and two 2 mches higher 
up and each inches lateral to the midhne of the 
abdomen The method of raising a wheal is to 
insert the needle attached to the syringe into 
the substance of the skm and to inject a small 
quantity of fluid The angle of incidence of the 
needle should be 30 degrees from the plane of the 
skm and the insertion should be made smartly 
The correct placing of the fluid results in a defi 
mte white wheal and this must be obtained in 
order to provide a painless entrance for the 
larger needles 

Having raised the four wheals the anesthetist 
takes the 50 millimeter needle and attaches it to 
the full svringe It is inserted through each 
upper wheal in turn perpendicularly to the 
plane of the skin The needle is pushed on in this 
direction until it meets with a resistance which 
is the anterior layer of the sheath of the rectus 
abdominis muscle This is pierced by a smart 
onward push of the needle which piercing is 
al vays felt as a pfick by the patient The needle 
point now lies in the substance of the muscle 
near its outer border and is pushed on gently 
until the resistance of the posterior layer of the 
sheath is felt Here an injection of 3 cubic centi 
meters of fluid is made and 2 cubic centimeters 
more are injected as the point is withdrawn 
through the muscle This should ensure that the 
fluid is placed toward the posterior part of the 
sheath near its outer border and aims to block 
the nerves to the muscle before thev send off their 
anterior divisions When the needle point is 
withdrawn from the anterior layer of the sheath 
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its direction is changed first upward and then 
downward so as to penetrate the sheath first an 
inch abo\e and then an inch below the original 
si 0 ht of puncture and the solution is deposited 
as before ^ cubic centimeters on the posterior 
sheath and cubic centimeters as the point is 
withdrawn through the muscle 

The whole process is then repeated through 
the two lower wheals The downward injections 
through the lower wheals are made with io cubic 
centimeters of solution and particular care is 
taken to bathe thoroughlv with fluid the anterior 
and superior surfaces of the os pubis in the region 
of the insertion of the rectus muscles 1 he last 2 
cubic centimeters of the fluid in the svnngc is 
injected as the needle is withdrawn slowh so 
that some ma> be certain of reaching each laser 
of the fascia The 8 millimeter needle is now 
attached to the full svringe and inserted through 
each lower wheal in turn downward and inward 
in the direction of the os pubis Contact with 
this bone is sought The needle is then part!) 
withdrawn and its direction changed shghtlv and 
reinserted the aim being to allow the point to 
pass dose to the posterior surface of the bone 
and thus enter the space of Kttzius 1 he point 
is pushed about 20 millimeters into the space 
and aspiration is made w ith the S) ringc m order 
to satisf) the operator that the point is not 
lung m the lumen of an) blood \esscl With 
this assurance an injection of 5 cubic centimeters 
of fluid is made on each side 
The long needle attached to a full s\ringe is 
inserted through each upper wheal in turn and 
is directed downward immediatd\ beneath the 
skin toward the lower wheal on the same side 
and a subcutaneous injection is made as the 
needle advances Likewise through the upper 
wheals a subcutaneous injection is made upward 
and inward that from each side meeting at a 
point about 2 inches below the umbilicus in the 
mulhne And similarl) through the lower wheals 
the subcutaneous injection is carried downward 
and inward to a point at the upper part of the 
bast of the penis in the midline Thus the area of 
operation is now completel) encircled b) sub 
cutaneous infiltration the rectus muscles on 
either side are infiltrated and the anterior sur 
face of the bladder is bathed with fluid from the 
injection into the space of Retzius 
The amount of fluid used is as follows On 
each side 35 cubic centimeters for the mtra 
muscular injection 5 cubic cer timeters for the 
space of Retzius 30 cubic centimeters for sub 
cutaneous injection — that is 140 cubic centi 
m eters altogether 



1 1 a Shows thumb held over opening of cannula 
catheter alout to be in erted b Malacot catheter with 
intre luctr c sheath of recti muscle brought together 
al>o c an 1 below catheter d skin clo urc c catheter in 
place nth glass plug in end 

The solution made as directed is of K per cent 
strength so that the total amount of novocain 
given is o 7 pram or about one half the maxi 
mum dose for the average adult After 5 minutes 
the sensibilitv of the skin along the proposed in 
cision is tested with a needle If still sensitn c a 
subcutaneous injection is made along the inci 
sion line The anaesthetist s duties are now com 
plete except to reassure the patient from time to 
time 

TIIC OPrR \TION 

The urethra is anesthetized with per cent 
solution of cocaine and soda bicarbonate after 
the method of Cann> R>all 
If a catheter can be passed the bladder is 
washed out thoroughlv with 1 20000 ox\C)amde 
of mercurv in the ward and it is again washed 
out and filled with the solution when tbepatunt is 
on the table If no catheter can be passed the 
patient is asked to hold the urine for 3 hours 
before the operation If he cannot do this and no 
catheter can be passed to fill the bladder the 
following operation is contra indicated as a full 
bladder of reasonable capacit) is essential 
The guards being placed an incision of 1 inch 
is made one fingers breadth above the upper 
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margin of the symphysis pubis transversely its 
center point being exactly in the middle line 
The incision is deepened by a knife or sharp 
pointed scissors as far as the fascia of Scarpa 
\\ ith a headlight i strong beam of light is throe n 
into the wound The fascia )f Scarpa is picked 
up with artery firceps and cut through and the 
an ter nr sheath of the recti is exposed Thin 
bladed retractors are then applied to draw the 
margins of the incisnn upward ani downward 
aril the aponeurisis 1 divide 1 in a vertical 
hrectfon / he retractors ire then taken out and 
replaced thus servrn t< yyithdrayy the ed es of 
the apineurosis laterally The space betveen 
the t v i recti muscles is sought by means ot the 
han He of the scalpel and the muscles are sepa 
rite I If the pyramidahs muscles are present 
they ha e their t in separate sheaths and a little 
harp di section nil le necessary to reach the 
layer of the recti muscles themselves These are 
separated down to the transversahs fascia The 
retract >rs arc withdrawn and the index hnger of 
the ri'dit hand is passed down and pushed 
thr u„h the transversahs and the subjacent 
layers of fascia: an I is then drawn upward pullin n 
the extravesical fat out of the wav and with it 
the peritoneum which is r fleeted from the 
1 lad Jcr to expose the latter belov As the hn er 
is withdrawn the peritoneal fold and the other 
tissues in the neighborhood bul e downward 
and it is necessary to employ a third retractor to 
hold these out of the wav At this sta B e three 
retractors are use 1 one on either side passing 
down beyond the rectus muscle and including 
the transversahs and the underlying layers of 
fascia: on either side and one retracting upward 
the peritoneal file! and the vther tis ues Swabs 
on holders are used to clear the field of any oozing 
and of the novocain solution which has been 
injected By the aid < f the headlight a beautiful 
net is thus given ot in area of bladder about 
centim ters in hameter lvin 0 at the bottom ot 
the wound As much care as possible should be 
used not to press divnward on the bladder 
itself as such pre sure is the only thin that is 
likely to cause the patient discomfort 
The ro cul ic centimeter record syringe is half 
filled with the nov cam solution — i per cent 
preferably A needle is inserted into the midst 
of the muscular wall of the blad ter and the solu 
tion is infiltrated up and I vn for about half an 
inch It is then passed a little deeper until ap- 
proximately just outside the mucosa when more 
solution is injected The needle is then passed 


right through the plunger bein pressed forward 
as it goes to avoid injury to the intestines should 
any mistake hav c been made in the identification 
of the structure 

After what is supposed to be the wall of the 
bladder has been penetrated the piston is with 
drawn Clear bladder solution then wells up and 
fills the syringe thus insurm perfect safety in 
the next sta 0 e The cannula armed with the 
trocar i plun ed boldly through the wall of the 
bladder a spot being selected between two of the 
transverse veins which are usually conspicuous 
on the urlact of the organ The trocar is with 
drawn and the finger is placed on the end of the 
cannula ti prevent the rush of fluid from the 
bladder A Malacot catheter (size 4 to 8 T ) 
extended on its introducer is then passed throu h 
the cannula It is easy to feel when the end of it 
emerges The catheter is released from its 
holder the cannula drawn out over it and the 
catheter left in the bladder After a few ounces 
of the fluid have escaped into a kidney basin a 
glass plug is inserted at the end of the catheter 
Care should be taken at all times not to con 
taminate the operating field When inspection 
shows that the catheter lies snugly in the bladder 
the catheter is pulled gently upward until the 
expansion at the end engages on the anterior 
bladder wall \n\ fluid that has escaped around 
it is sucked out with the usual suction apparatus 
All retractors are withdrawn the aponeurosis 
picked up with two chromic gut No sutures 
and two silkworm gut sutures are taken through 
the skin one on either side of the tube The Ion 
ends of one of these sutures are tied around the 
tube itself but no suture should penetrate the 
tube 

li there has been little oozing a strip of rub 
her dam is passed down to the surface of the 
bladder wall The bladder is then emptied 
through the catheter a split binder applied sitd 
the patient returned to the v ard 

The vhole procedure should not take more than 
5 to 10 minutes and the general state of the 
patient is not disturbed in the least 

AFIt-R TREATMENT 

A drainage tube is applied as soon as the 
patient returns to the ward so as to keep the 
bladder empty until some consolidation has 
taken place in the wound After a couple of days 
the catheter is corked and the patient is allowed 
to get about The cork is removed every hour 
or two to let the urine escape 
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JOHN I CV\N\IU\ MD 

A DHESIONS arc among the curses of ah 
dominil surgery 1 he disturbances caused 
by them are man\ and v aried Numerous 
operations successful and otherwise are under 
taken for their relief At times the patient gets 
reduced to what Joseph Price termed surgical 
junk Man> adhesions are no doubt the result 
of fault} surgical technique It is in the interests 
of prophylaxis that I am presenting a few ideas 
which have been gathered from \anous sources 

In the removal of a tubo ovarian abscess large 
raw areas frequcntl} result from the separating 
of the pathological tissues from the pch ic floor 
and walls At times it is difficult to cover these 
large areas with tissues that will graciouslv 
submit to the insult If these surfaces arc left 
unprotected there is alwa}S a strong possibilit} 
that a loop of small bowel will become adherent 
and result in mechanical obstruction The 
peristaltic wave of the small bowel is so feeble 
comparative!} speal ing as to be unable to force 
the fcecal current b} adhesions that would inter 
fere little if an} with the function of the large 
bowel Henceitisoccasionall} at least ncccssar} 
to make use of some portion of the large bowel 
for instance the rectosigmoid to cover in and 
full} protect some vulnerable spot The appen 
dices epiploicze of the rectosigmoid act at times 
as a supernumerary omentum and have great 
protecting power The omentum is fortunately 
in man} instances abundant and mobile and 
can take care of much damaged peritoneum 

As a basic principle I desire to emphasize the 
importance of a careful and thorough scheme of 
protection for all denuded areas unbuned suture 
lines etc 

Coffey has devoted much time and energ} to the 
working out of an elaborate and well nigh perfect 
technique for the building up of pelv ic cofferdams 
the absolute walling off of necessary lower 
abdominal drains He has stressed the well 
known fact that if a drain or other foreign bodv 
comes m contact with a loop of small bowel it 
spells serious trouble 

In regard to some of the commonplace opera 
tions pertaining to abdominal surger} I feel 
that it is of paramount importance that the 
surgeon take the time and pains to do a thorough 
and complete peritonization after the operation 
or removal of the gall bladder Usuall} of 
course the edge of the liver can be readily drawn 
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out through the incision and the under surface 
fairly well exposed A fine plain catgut suture 
is passed first through the peritoneum just 
below the end of the amputated stump of the 
cvstic duct This running suture is earned back 
and forth closing in the edges of the peritoneum 
over the raw surface up to the anterior edge of 
the liver The bite of the needle must be shallow 
so as to avoid injun to the bile ducts When 
the suturing is complete of course the concavity 
under the liver is considerably increased but no 
raw surface is left This thorough peritonization 
at least in part does away with some of the rea 
sons advanced for drainage after removal of the 
gall bladder as the peritonization quicklv seals 
over the under surface of the liver and tends 
to stop any oozing of bile that might take place 
from the raw surface Occasionally one may 
encounter a case m which it seems difficult or 
impossible to make the under surface of the 
liver accessible In such a case one may be able 
to protect the under surface to some extent with 
tabs of omentum and partially obviate the 
dangers of formation of adhesions between the 
duodenum and the under surface of the liver 
After the removal of the appendix the usual 
practice is to cover over the stump However 
I know of a few surgeons who merely tie ampu 
tate and drop the appendix stump back into 
the abdominal cavity I believe that the little 
time spent in covering over the stump also the 
stump of the meso appendix is well spent as it 
may lessen the danger of formation of adhesions 
between the terminal portion of the small bowel 
and the csccum I have often observed the 
extreme care taken in the clinic at St Mary s 
Hospital Rochester Minnesota in peritonizing 
the appendix and meso appendix stump 
It is following pelvic operations that there is 
probably the greatest danger of intestinal obstruc 
tion After operations for the relief of suppura 
tive appendicitis cassarean section myomectomv 
hysterectomy salpingectomy removal of adherent 
fibroid tumors the dangers of obstruction certainly 
are to be considered After making use of what 
parietal peritoneum is available one can often pro 
tect and cover any remaining raw areas bv making 
use of the rectosigmoid fold Rarely in case of 
densely adherent ovarian cysts of considerable 
size I have practiced marsupialization and have 
found that these cysts treated in such manner 
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usually hll in bv granulation from the bottom and of operative procedures involving the anterior 
give no troul le afterward stomach wall gastrocolic omentum is available 

After the performance of caesarean section when reinforcing material is needed 
thr ugh the fundus of the uterus I believe that Relative to the general subject of adhesions 
it is a wise precaution to protect the suture and the importance of pentoni ation in the pro 
line vith omentum Ordinarily in performance vention of vicious adhesions I occasionally sec 
f this ipcrati >n I make an anterior low incision surgeons rather rcchlesslv breaking up adhesions 
in the bidy of the uterus and protect it by use of in the aldomen At such times it usually occurs 
a flap of peritoneum as shown in the illustration to me that v hen healing again takes place the 
taken from the work of Titus number of adhesions will likely be multiplied 

If as a result of the performance of enter bv two 
ostomv in the small bowel a loop becomes ad A blood clot remaining in the peritoneal cavity 
herent to the parietal peritoneum later attacks doubtless often acts as a foreign bodv becomes 
cf complete >r partial obstruction are likely to organized and results in the formation of adhe 
re ult This complication can usually be prevent sions 

ed by tucking a bit of omentum about the enter In times past we have occasionally heard 
ostomv tube a procedure which not only aid of some surgeon who made use of various sub 

early closure but prevents the formation of stances in the abdomen with the idea of pre 
crippling adhesions in that locality the omentum venting adhesions I recall tv o such substances 
serving as a buffer When omentum is not vaseline and mineral oil Of course both would 
available one or more appendices epiploic® actasforei 0 nbodiesandcauseratherthanprevent 
from the sigmoid make a satisfactory substitute adhesions a matter of physiology rather than of 
After the various types of ultra abdominal mechanics The same physiologic principles obtain 
bowel operation omentum is available if needed concerning the use of Cargile membrane which 
to reinforce the suture line In the performance I believe is the chromicized peritoneum of the ot 
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This is as used considerabl} some y ears ago Most 
of us know from observation however how the 
peritoneum reacts to a foreign bod} and there is 
certainl) no reason wh> this particular material 
should be innocuous rortunitel) such methods 
seem to have about fallen into discard Repair 
material from the patient s ov\ n structures has 
been proved to be the best and fortunatelv is 
generall) available 

No originaht) is claimed for an\ of these 


methods The} have been gathered from various 
sources and have proved satisfactor> b> pro 
longed clinical trj out In more than one thou 
sand consecutive abdominal sections which have 
been handled in accordance with the methods 
outlined neither m> self nor my surgical associate 
Dr Bankhead Banks in our work m the Char 
leston General and Salvation Arm} Hospitals 
have had an} case which has been followed b} 
intestinal obstruction 
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"MIT furpo c f this piper is> to report a case 
< f sue es tul end to end suture f i pincr as 
comp! tel\ tom across through the neck 
with ut damage t ather \isctra l»\ i crushing 
injurs ta the al domen 

Such uncomplicated injuries of the pancreas are 
rire because f the protccte 1 pisitnn of the 
gl in 1 P do! c Iowa has recently reported a series 
f i s cases f ibdcmmil contusions in bj of 
which there were isscuated lesirns of abdominal 
vi ccra the pancreas being involved in i ca e 
nh i e i percent 

I hi sc injuries to the pancreas are difficult to 
h ign c so th it it i not unusual for operation 
t !c deli ed o bng that secondary mtlam 
ni it rv cc mplic itions due t > the escape >f pan 
rt iti fluid arc [ re ent These are in slight 
miuri effusnn < t serosanguineous flui I into the 
k cr ac vith pat he o! fat nccro is an l in the 
m ri ever injuries necro is f the pancreas it 
sell with hun rrhage fit ne rosis and pen 
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tomtis (Tvc) The importance of operation even 
in late cases has been emphasized by Mikulicz 
w ho has reported 4 cases of subcutaneous injurv 
to the pancreas Of the e ij were not operated 
upon and all of the patients died while of it 
operated upon 7 recovered He points out that 
slight contusions often result from injurv hut 
cither heal spontaneouslv or give rise to minor 
disturbances The relation of trauma to pseudo 
cyst* of the pancreas is of course common 
1 -nowled c The po toperative death rate on the 
cases reported bv Mikulicz might have been low 
ered had operation been performed earh r In 
some of the cases however the dehj was due 
doubtless to difficult} m diagnosis 

In incomplete lacerations it isgenerallv agreed 
that suture of the gland is indicated to prevent 
further leakage of the secretion but there is some 
difference of opinion as to the best operative 
measures to adopt vhen a complete di lsion of 
the pancreas is found Walton states that anv 
attempt to bring about an end to end suture in 
such cases will almost certainl} fail for it is \er> 
unhkelv that the ends of so minute a duct will 
lie accurately approximated The general ex 
pcricnce is that the tissues will how extensive 
sloughing at the site of anastomosis and that the 
case will terminate fatally Walton suggests the 
complete rimo\al of the separated bod> and tail 
ami careful suture of the diyided stump of the 
neck 

I inney on the other hand has rtported the 
successful removal of a cystadenoma of the pan 
creas which involved the whole middle portion 

< f the gland approximatelv two thirds of which 
was ref heed bj the tumor The greater part of 
the body of the pancreas was removed 1 ith the 
tumor and the head and tail of the glan 1 were 
then united as accuratelv as possible bv mattress 
sutures A. fistula developed at the site of the 
cigarette dram which was used to surround the 
inastomosis but this closed m ? months Finnev 
mentions that Garre in igoj reported a su cessful 
case of suture of a pancreas which had been torn 
m two as a result of direct violence The cases 
ind the one reported in this paper suggest that 
Walton is unduly pe simistic afout the results 

< f end to-end suture of the pancreas \s Link 
has stated it would appear that the danger of 
extensive operations on the pancreas has been 
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1 ig 2 The omental (lap is nlaied behind the pan rea 
and the posterior borders of the torn surfaces ire unite I 
by suture 

exaggerated and that it is unnecessary to perform 
operations upon this organ in a spin t of desperation 
The histor> of m> case is as follows 

SI a farmer 30 viars of age was admitted t the 
Mclb ume Hospital on \u e ust 13 iq 4 He stated that 
4 hours before admi sion he had been leanm„ er 1 
fence when a pet pony which he had trained to do various 
tricks suddenly jumped up hclnn l him and planted 1 1 
forefeet in the middle of hi back thrustin him violently 
a ainst the fence Soon afterward he experienced upper 
abdominal pun which gradually increased in scvcritj and 
then became gene alizcd o er the abdomen radiatin 0 t 
the left shoulder region He had vomited twice since the 
onset of the pain 

His temperature was 99 degrees pul e S and respira 
tion 25 111 t n ue was dirty but not dry Examination 
of the heart lun^s and urine revealed nothing abnormal 
The abd minal wall was n id and there was generalized 
tenderness more marked in the upper abdomen Thcr 
was no evidence of free fluid in the abdominal cavity and 
the h er dullness was n t diminished A diagnosis of 
ruptured abdominal viscus was made and immediate 
operation adv lsed 

Operation \n upper abdominal incision was made 
throu h the ri lit rectus muscle just lateral to the mid 
line \s soon as the peritoneal cavity was opened a small 
amount of blood escaped but no lesion of any of the organs 
in the g eater sac was found Ther r as some subpe 1 
t neal ham rrha e near the duodenojejunal flexure The 
lesser sat was then opened through the gastrocolic liga 
ment anl a complete division of the pancreas through the 
neek was d scove ed I he lesser sac contained blood and 
there we e two patches of fat necrosi near the foramen of 
win low There was also some retroperitoneal hcemor 
Ii 11 j t e aort a was \i ible dorsal to the tear in tl e 
gland but the splen c vein was not seen (I i Q 1) 



Tig 3 butur ar intnduccd in the rigton of the duct 

1 epair vas cfTe ted as follows \ strip of omentum was 
fa hi ned al out 2 inches in width and of sufficient len th 
to cmirile the pin reas Tin was placed behind the tear 
and the posten r cd c of the gland sutured with chromic 
gut (1 1 2) 1 \ 0 similar sutures were then place 1 in the 

1 inity of the duct which could not be identifed (I i 0 3) 
1 he anterior surface of the pancreas was similarly sutured 
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ri„ 4 Hie omental flap encircling the end to end 
suture line in the pancreas 
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\ R \PIDLY CURATIVL OPERATION TOR IRRITABI E UI CER 
or THE MALLEOLUS 


With an Account of the Disease 

C I LORI I TI [ M D Cl! M (bvr> > F C S \ Sydney \ustralia 
C It g S g t th Syd yll p ul 


T HE disease described as irritable ulcer of 
the malleolus (though it is not invariably 
situated over a malleolus) is not \er> un 
common among the poorer class of people and it 
occurs though more rarclv among those higher 
in the social scale I suspect however that it is 
often seen without being recognized for what it 
is This is not altogether to be wondered at when 
so many writers of textbooks have failed to men 
tion it This is particularly true of dermatological 
textbooks and dermatologists Some surgical 
textbooks mention it some do not But I fear 
that many observers pass it by as a mere ulcer 
certainly a painful one but just an ulcer a mean 
thing 

It is more than this It is a very distinct dint 
cal entity and it is certain that it has an equally 
distinct underlying pathology It is worth atten 
tion it is worth curing and it can be cured 
simply rapidly and certainly 
I contributed a paper embody ing a ten year 
clinical study of this disease to the Medical 
Journal of Australia 1 in 1927 when I traced the 
history of a series of cases each one over a period 
of several years In the same paper I recorded 
the results obtained by a curative operation 
which I had devised Since then I have added 
to the number In my own series there have 
been 18 patients with 27 ulcers 4 of these were 
operated on and three of my hospital colleagues 
na\e done one each There have therefore been 27 
operations on 21 patients with 30 ulcers 
In the ordinary run of cases the ulcer is quite 
small perhaps only a little thing a quarter of an 
mch m diameter I never saw what I would call 
n? extr | mc b l ar ge one until after the publication 
. “ rs t paper and then I found that some 
size^ l ” CSe u ^ cers ^ in time reach a considerable 

* n great majority the ulcer is situated on 
and US K ° Ve one °* th e m alleoh (Figs 1 and 2) 
earl> 1 CI l tliere are two one may he situated on 
perhaps at the lateral malleolus on 
left 1 n Sl£ k ant * at medial malleolus on the 
Occasionally one may find the lesion in 

C 1 it A . J li I 1 mill dtcubyp t 
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front of the lower part of the leg and in one of 
my patients in the present senes there was a 
large one on the dorsal aspect of the foot In two 
others who had irritable ulcers on one or other 
of the malleoli I have seen painful spots not 
developed into ulcers on the dorsum of the foot 
Closer examination will often show that beyond 
and below the ulcer there are signs of malnutri 
tion of the skin a chronic congestion with tend 
cncy to slight stippled cicatrization and there 
are sometimes little heaped up spots or patches 
of crusted epithelium some of them very tender 
to touch When these come off there may be 
left a tiny pit in the skin which is tender when 
probed The ulcer is nearly always at the proxi 
mal portion of the area If the ulcer be gently 
probed one finds one or two spots of acute ten 
derness on the proximal margin of the ulcer or 
the whole of the proximal margin may be tender 
I have seen tender spots on the floor of the ulcer 
but in my experience the tenderness is usually at 
the proximal margin One gets the idea from 
the textbooks that the general surface of the 
ulcer is exquisitely tender In very small ulcers 
it may be difficult to be sure about the location 
of the tenderness but in the larger ones it is cer 
tainly placed where I have described it The 
margins of the ulcer are usually steep but not 
invariably and there is usually some oedema at 
the margins Small ulcers may have a punched 
out appearance The limb usually shows evi 
dence of poor circulatory efficiency There may 
be varicose veins of the usual variety but the 
type of leg showing numerous dilated purplish 
venules seems to be the one most prone to suffer 
I have had three cases in which it could not be 
said that varicose veins were present 
The symptom chiefly complained of is pain 
It is worse at night and especially after walking 
or standing The pain is of a shooting character 
it is often very severe making the patient s life 
one of prolonged suffering interfering with sleep 
and producing a state of chronic invalidism 
The pain bears no relation to the size of the 
ulcer and in some cases there has been pain at 
the site for months before the ulcer has formed 
In other cases the ulcer occurs as soon as the 



Sl2 


SURGER\ G\NECOLOG\ AND OBSTETRICS 



I (I ft) \ U) la e tabl 1 o th med I mall 1 T ndc 

tt h Ip b tp mlmg ttnd 1 hee T \ ea h toy 
\td Id pe t slla 6S s) 

I T tbll fndrvizLw n p e e 1 6 > ppe 
tTd h cl 1 > at p mlm nNtdrbd 

p nt i IL t8b ) 


pain Some of the patients have gi\en a history 
f a bl w on the spot antecedent to the onset of 
the symptoms I tbinl that occasionally the 
disease may supervene on an actual wound or 
ibrasion or form in connection with a pre 
eustin ulcer which has not been particularly 
tender or painful Something very like these 
ulcer so far as pain and obstinacy is concerned 
is met with at the anus constituting the disease 
usually known as fissure 

There is undoubtedly a predisposition m some 
pt >ple to the occurrence of these le ions as is 
shown by the existence of two ulcer at the same 
time or the outbreak of a second or third one 
months or years after the first One of my pa 
titnts his had four one on each malleolus within 
the past o years The hrst occurred before I 
bad begun to employ the iperation it persisted 
for a couple if years and finally healed The 
second I operated on in 1917 the third m 1921 
and the fourth m 19 7 Each operation was 
immediately curative and there has been no 
I cal recurrence 

The lesions are extraordinarily resistant to 
the kind of treatment usually applied to ulcers 
When irritable ulcers 3 re specifically mentioned 
in textbooks one finds that the reader is advised 
tc employ among other futilities \anous caustic 
applications such as pure silver nitrate The 
pam caused by caustic applications 1 agonizing 
though it is true that ometunes after recovery 
from the initial pam of the application there is 


an amelioration for some days But after this it 
1 as bad as ever The disease goes on 

But if the ulcers ar extraordinarily rest tant 
to traditional treatment I have found that they 
are nevertheless extraordinarily amenable to 
treatment by a simple little operation by which 
the pain is immediately removed and the ulcer 
1 in all ordinary cases healed in a few days 
There has been one partial failure among all the 
many ulcers operated on and the partial failure 
has been made successful by a second operation 
The case is described bey ond 

TECHVIQUi. OF THE OPi-RATIOt 
In order to get the part as clean as possible 
before the operation it is de irable that the pa 
tient should be kept in bed with the limb elevated 
for a couple of days or longer if necessary and 
I have been accustomed to have hot fomentation 
applied But I have seen this overdone with the 
production of scalding Such zeal should be 
avoided I have also used applications of Dakin s 
solution or the hke In such cases the dressing 
should be changed frequently 
Local anesthesia is used The patient should 
be given a hypodermic injection of morphine 
4 grain (15 milligrams) and of hyoscine 1/100 
grain (o 6 milligram) an hour before the time 01 
operation This is not absolutely necessary but 
it is advantageous and I strongly recommend it 
The local anesthetic is a solution of novocim of 
o 5 per cent strength in water containing adre 
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1 1 % Irritable ulcer Ca c Senes Mrs 11 \ rv 
large ulcer on dorsum of left fo< t ) with t\ > mill m 
higher up Duriti n of large ulcer 2\ jcirs Hcilc 1 in < 
\ eeks after operation (Compare I ig O 
n 4 Irritable ulcer Ci e j Senes j Mr II ] an, 
ulcer over lateral malleolus of right limb Dunti n >>tar 
Healed in 4 weeks after operation (Comj are I ig < ) 
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nalm 1 150000 It is better not to use cocaine 
though in mv earlier eases I used it cmplov ing a 
0 1 per cent solution Infiltrate lilxiralU tli 
tissues above beneath and on either side of the 
diseased area from the skin to the periosteum 
About jo mils (one fluid ounce) of the solution 
Hill be amply sufficient The leg is elevated 
when the part has become pale under the action 
of the adrenalin a tenotomv knife is carefullv 
introduced in healthv tissue at one or more 
points above the ulcer and is so m ampul ited 
that it severs all the tissue from immediately l*. 
neath the skin as far as the periosteum the 
Object being to cut the nerve supply The 1 mfc 
1$ usually made to slant somewhat to; ard thi 

u S 11 CUtS ^ as 10 un( f erm,ne lo; arf f l f 1( - 

ea^e but I do not cut *0 far as to separate the ul 
cer from its deeper attachment for thi mi'dit 
cause sloughing The shape of the subcutaneous 
incision is more or lesi liS e an inverted \ an 1 
Particular care lj tal en not to mi cuttin rpht 
down to the bone at the ap-r n f the \ / h *v th 

enters and leaver I ut th- e art itu tv 
wnere one cannr <x t rzH r 1 7-1 u th f \/~ 
, he postenor cut at th - r— r ?! -r » <vnr t 
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cuise 1 vinuM vim limit r loin! nun nt lie mu 
much ( ink r th in it ih limit r < tin r I n do t hi 1 
infill r i1< n iruisvtrst lim ulmvi involving tin 
whole tlml mss of tin aula ill im mi 1 limit nn 
fir is tin sin till of 1 Im mu tits mid wllh 11 loiiji 
medic inliliritt on i it lit r nidi of llu vt In 
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than I hid ever se n or expected to see as well 
as se eral others of the more usual kind It will 
be of interest to record here something about the 
large ulcers I ad 1 reports if the smaller ones as 
more tv picil examples 
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I had an analogous case in my first series 
There was one patient (Case 0) a man who had 
irritable ul ers over the medial malleolus of each 
leg operated on in March 192 Two and a half 
years later he developed a third irritable ucer 
lielow the medial malleolus on the right tde 
be\ ond the site of the first one This was operated 
on with disappearance of the pain and healin 
of the ulcer Six months later he developed an 
abscess about this spot which broke and left an 
ulcer This had the characteristics of an ordinary 
indolent ulcer without pain or tenderness He 
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^as unable to come into the hospital and I do 
not know his liter historv 

I look on these secondirj ulcers as simple ulcers 
due to the poor nutrition of the area It is ob- 
vious that even after healing in such 1 bad case 
is that of Mrs B the tissue must be of ver> 
third rite quilit) so fir is its utilit) is con 
cerned and it is not surprising to find that it is 
liable to break down on reliti\cl> slight provoci 
tion The climcit feitures of hncmiting pun 
and tenderness of the proximal mirgin so char 
actenstic of irritible ulcer will be no longer 
present and so fir is mj small experience of 
them goes Mrs B s being the onl> ca*e I cin 
judge b) the) do not resist the ordinary forms 
of treatment as do irritible ulcers 

However thit is ill the mitenil of the kind 
There have been no other cises of sccondirv 
ulceration and I have followed up most of mv 
patients for man) v ears 

I record next the rest of m> recent cases These 
illustrate the more usuil type They hive liccn 
too recent for an> follow up notes 


Case 3 Scries 2 Mrs M C aged 6? years wa 
admitted to the Sydney Hospital on October 4 19 
with two small irritable ulcers of recent levelopmcnt 
both of them \cr> small (1 1 7) One was situated o\ r 

the n ht lateral malleolus and the other over the left 
medial malleolus They were very painful and tender 
The ed es were abrupt the bases soft and there was di 
coloratnn of the surrounding skin \lbummuria was 
present On October 6 both ulcers were operated on in 
the usual way On the 14th the left one was healed On 
the 20th the n ht one was healed and on that date she 
left the hospital 

Case 4 Senes 2 C L male aged 75 > ears was ad 
mitted to the Sydney Hospital on November 22 1927 
with an irritable ulcer which had been present for 8 
months It was about a quarter of an men in diameter 
th 1 consi( l er able depth There w as some keratosis of 
the skin in the area surrounding the ulcer \ ancose veins 
were not vi ible The operation was done on November 
4 the hospital on December 6 with the ulcer 

disease ^" 1S * S °'^ est Patent I have seen wath the 

F ? ASE 5 Senes 2 Mrs J B aged 4s years came to me on 
l»f/ Ua ? r i 20 with a small irritable ulcer over the 
7 me ™* malleolus which she said had been present for 
a I s . always painful during the past 4 months 
Wr, Q u? causin S a^omzin^ pain so baa that she had 
Ffhr.. Unab 6 to an y housework I operated on her on 
2 > > anc * l he ulcer was healed on March 3 She 
with *he rest completely relieved of pain and 

with the ulcer healed 

Marrvf* ^ e £ ,es 2 Mrs M W a ed 47 years came on 
lateral 1 i\ 1 Wlt h a small irritable ulcer over the left 
lears ev v ? s wrhich had been causing great pain for 6 
the imn. a vartcos c vein abov e the ulcer ending at 
was don! patt > of the le S a dilated plexus The operation 
section of 4? ^^ arc b 9 and consisted in a subcutaneous 
cose vein tbe ? e ^ e su PP ] y atl( l excision of the whole van 
The nim j lnC u ^ in S tfl ^ plexus under local anesthesia 
P uisappeared forthwith and the ulcer healed in a 



IT 8 Irritable ulcer Case 4 Senes 2 Mrs K Ulcer 
f S years duration over right medial malleolus with ur 
r unding area of congestion and fibrosi fTcafcd in 13 
di\ after operati n The pigmented area hi her up the 
le„ is on ci atnx of an old lacerated wound 


week but she was kept in the hospital another 2 weeks to 
ensure firm hcalin^ of the wound higher up 

Cvsf 6 bene 2 Mrs k a ed 45 jears came for 
treatment of an irritable ulcer over the right medial 
malleolus which she had suffered from for S >ears She 
stated that 4 y ears of that time had been spent in 1 ed 
tr>in„ to get relief The ulcer had on several occasions 
ecmed to heal or almost heal but without relief of the 

pain The pain had for several > cars been incessant da> 

and ni ht the onl> ariation being that at times it was 
wors than at other times She complained rather sar 
casti -illy that she had been labeled by doctors as hys 
ten al and as imagining the pain How far that was 
true tan be jud ed by the result of the operation With 
mo t of us constant pain and sleepless ni 0 hts would be 
likely to induce emotional states — prominently terror and 
lespur TJ at certainly ivas her state of mind She had 
little personal expectation after so many failures of a 
sue essful result following the operation suggested— but 
she was desperate 

The ul cr was about a third of an inch in diameter 
The pro tmal margin was extremely tender but not the 
floor It was surrounded by a dark livid area of conges 
tion The whole area was about 1 5 inches m diameter it had 
become fbrotic and was firmly adherent to the bone be 
ncath (Fi 0 8) Hi her up on the leg was a large brown 
mark caused by a wound which had taken 3 or 4 weeks to 
heal This had not been a painful lesion There was a 
large varicose vein on the thigh but there were none below 
the knee 

I performed the little operation on May 28 From that 
moment she became entirely free from the pain which had 
tortured her day and ni^ht for so many years A dressing 
of plain sterile gauze was applied and this was removed 
on June 4 revealing a firm scab over the site of the ulcer 
Fomentations were applied to the area on June 9 to see if 
the scab would loosen and next morning June to the 
scab was off and the site of the ulcer was seen to be 
completely covered by a healthy looking layer of epithe 
lium It has remained healed The pain has never re 
turned 

Hcmever it is obvious that the resisting power 
of this area can be no more than that of any 
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similar ci atrix finnlv adherent over a consider 
able area to a bon\ process in a situation pecul 
iarl> exposed to injur) V comparati\el\ slight 
injur) mi 0 ht cause a breakdown and an ulcer 
might easil) form on the spot But this would 
not be an irritable ulcer It would be analo 
gous to the relative!) painless ulcers that are so 
common in persons with varicose veins It 
would be like the recurrence noted above in con 
nection with Airs B s case (Case 2) and it 
would heal quicklv as hers did with rest in bed 
Mrs K. has been warned quite frankly that this 
is possible but she has been told too that if an 
ul er forms again it will respond readilv to treat 
ment b) rest md protection It will not be an 
irritable ulcer 

It does not require much imagination to pic 
ture the state of mind of such a patient on finding 
herself suddenly rid of all her torment mental 
and bodily and I need not spend words her on 
that aspect of it It is indeed like a miracle 
as so manv patients who have had the operation 
have put it 

I am deepl) impressed bv what I have seen 
Who wouU not be> Here is something that is 


not the old traditional futile tinkerm It does 
things The patient gets well 

But I must emphasize the importance of proper 
diagnosis I lie true irritable ulcer is not difficult 
to recognize and should be recognized The 
treatment I have des nbed is for a special kind 
of lesnn onl) and not for all ulcers not even for 
all painful ulcers And it should be realized that 
the treatment does not give the patient a new 1 g 
If varicose veins need treatment that treatment 
should be given them 

SUMMARY 

Irritable ulcer is a special entit) charactenzul 
by intense pain and as oczated with acutelv 
tender spots at the proximal margin It is usu 
ally small and in the large majontv of cases it is 
situated over or just above a malleolus It is 
obstinatel) resistant to cure b\ the treatment 
recommended in text! ooks The pain can tc 
removed immediatelv and the ulcer made to 
heal quicklv bv subcutaneous section of the nerve 
and all the tissues from the skin to the bone 
above and on either side of the painful area that 
includes the ulcer 
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THE PREVENTION OT PERITONEAL ADHESIONS 

GEORGE GELLHORN MD TAOS St Lotus Missouri 

From the Gyn ol g cal S rv St M 7 It p t 1 


I T has repeatedly been asserted that it is im 
possible to present the formation of pento 
neal adhesions following gynecological lapa 
rotomies Such a view cannot be accepted 
unreservedly It is true that there are prcdts 
posed individuals whose peritoneum is abnorm 
ally sensiti\ e but their number is probably \ ery 
small It is also true that an operation performed 
during a more or less acute inflammation must 
needs leave adhesions behind, particularly if the 
wound has been drained 
In the great majority of our operations how 
ever we have to deal with so called clean 
cases and if in these there are later disturbances 
which may even call for another laparotomy we 
must admit to ourselves that there is something 
wrong with our technique I am by no means 
speaking only of ileus Such a senous sequel is 
fortunately not overly frequent In most in 
stances the patients complain for years of ill 
defined discomfort in the abdomen more or less 
distinct pain in this or that place a sense of 
pressure pull or fullness various gastric and 
intestinal symptoms distress in walking or re 
duced capacity for work — and the persistence of 
such symptoms however slight each of them 
may be undermines the joy of living and des 
troys the satisfaction over an otherwise successful 
operation 

The prophylaxis of adhesions has m the course 
of years brought forth a multitude of suggestions 
each of which promised to improve our results 
It is not my intention to analyze these various 
methods as to their relative merits Rather 
would I point out that not too much can be ex 
pected from any single procedure and that the 
entire operation must be guided by the thought 
of propby laxis Th e pre v ention of adhesions must 
be the leit motif of ev ery step 
If for example the surgeon incises the skin 
pamted with iodine or picric acid and enters his 
band into the abdominal cavity without first 
washing off his glov es in saline solution chemi 
cau> irritating substances may be brought in 
contact with the sensitive peritoneum The same 
fi? SSt L *y obtains if intestinal loops escape upon 
the abdominal skm which has not been covered 
with towels or if during the operation the hands 
are draped m an antiseptic solution but not 
tmsed off with water 


The unprotected pressure of a self retaining 
abdominal speculum or the use of retractors with 
sharp pointed toothed or otherwise unsuited 
edges leads to mechanical irritations of the deli 
cate pentoneum which m turn may cause adhe 
sions 

The flooding of the abdominal cavity with an 
indifferent fluid such as saline solution quick 
ly produces an inhibition and whitish discolora 
tion of the peritoneum and constitutes a chemical 
damage Too much and too energetic sponging 
on the part of a sedulous assistant however well 
meaning it may be is apt to be synonymous with 
rubbing and scratching of the pentoneum Ti 
nally the closure of the peritoneum without ever 
sion and broad adaptation of the cut edges is 
almost certain to lead to adhesions with the 
omentum 

All these etiological points are so self evident 
that I would hesitate to mention them were it 
not for the fact that one may see them ignored 
almost every day 

The prevention of adhesions is in truth a 
highly complicated procedure which however 
becomes a smooth and almost automatic per 
formance by thousandfold repetition Only 
those special methods which are readily mcor 
porated in the general scheme of prophylaxis give 
any prospect 0/ advancing' us toward the solution 
of our problem 

This is true too of the following suggestions 
I wash to emphasize in advance that they will 
contribute to the prevention of adhesions only if 
the entire plan of operation is influenced by the 
thought of prophylaxis 

The walling off of the intestines with gauze 
packs or towels carries with it the possibility of 
future adhesions If these packs are introduced 
dry they may rub the intestines or the latter 
may stick to them when they are removed at the 
end of the operation and in any case small de 
fects of the serous surface are the result If 
however they are used wet they cool the gut by 
evaporation and thus irritate the visceral peri 
toneum It is necessary to realize that the pen 
toneum which is so highly resistant toward infec 
tions is very sensitive otherwise and vigorously 
reacts to chemical mechanical or thermic stimuli 

For more than 15 years I have used for the 
packing away of the intestines only sheets of pure 
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rubber which are boiled with the instruments and 
kept m warm saline solution until needed Such 
rubber sheets may be bought in any size About 
two square feet suffice the rubber itself should 
not be too thin It is ob\ ious that these rubber 
sheets are absolutely non irritating as they are 
smooth and maintain the warmth of the gut 
Therein lies the further advantage of pre\enting 
shock Then too such a sheet unlike gauze 
packs is readily found and is not apt to be left 
inadv ertently m the abdominal cavity Mv pro 
cedure has been adopted b\ a number of operators 
(Curtis Crossen and others) 

Quite a few years ago John G Clark of 
Philadelphia suggested a copious enema at the 
end of the operation as therebv the kinked in 
testinal loops would be stretched out into normal 
position and prevented from adhering to each 
other or to the parietal peritoneum I have 
adopted this method with the modification sug 
gested by George Grav Ward f New \ork and 
proceed as follows V soft rubber catheter is 
introduced into the rectum before the narcosis is 
started it is clamped and left in situ during the 
operation When at the end of the operation 
the peritoneum is being closed an enema of from 
one to two quarts of warm glucose solution is 
given with the patient still in Trendelenburg 
position One can see plainly how the collapsed 
intestinal loops fill and assume a more normal 
position Here too the shock preventing effect 
is verv impressive and adds to the value of the 
procedure 

If however one fears lest by this distention the 
intestines and omentum would be forced against 
the anterior abdominal wall and thus adhere even 
more readily air or oxygen may be pumped into 
the peritoneal cavity so as to prevent the intimate 
contact between visceral and parietal peritoneum 
I make use of this additional means in cases in 
which many adhesions have been encountered at 
operation 

The peritoneahzation of raw surfaces is nowa 
days a self understood part of a good technique 
In the thoroughness of this operative step there 
are however great individual differences It is 
true that until recently a surgeon will leave behind 
uncovered ligament stumps yet smaller defects 
are often ignored It is a very common observa 
tion that in operations for fixed retroflexion very 
little attention is given to the raw and denuded 
surface of the fundus uteri This condition invites 
new adhesions and there can be no doubt that 


adhesions between uterus and intestines or omen 
turn cause more distressing symptoms than those 
between the intestinal loops alone 

This complication is prevented by a method 
which I described about 8 years ago 1 after having 
tested it for more than seven years The uterus is 
pulled upward and toward the promontory bv 
means of a tenaculum and th e bladder pen toneum 
is incised as in a hysterectomy The bladder pen 
toneum is then gently pushed downward with the 
finger as far as the cervix care being taken not to 
go bey ond the uterus on either side The bladder 
peritoneum thus forms a sort of apron which is 
sewed upon the posterior surface of the fundus 
the uterus having been pushed forward into an 
exaggerated anteflexion The sewing is done with 
a continuous suture of thin catgut which is m 
verted so as to hide the knots which may con 
ceivably cause an adhesion of a neighboring 
intestinal loop 

As only bladder peritoneum but not the blad 
der itself is used for the covering of the fundus 
neither vesical symptoms nor difficulties m any 
future confinement need be anticipated as I can 
attest from large experience Incidentally a nor 
mal position of the uterus is promoted 

It may be argued against all these refinements 
of technique that they consume too much time 
In reality the operation is prolonged only so 
slightly that none but desperate cases should be 
excluded from the procedures discussed which 
add so materially to the final and permanent 
success of our operations 

SUMM VRY 

To sum up then we mav say 

i The ultimate result of gynecological lapa 
rotomies is too often marred by postoperative 
adhesions 

A good technique in abdominal surgery 
must carefully avoid any chemical mechanical 
or other irritation of the sensitive peritoneum 

3 Special methods looking toward prevention 
of adhesions must be readilv incorporated into 
the general plan of operation 

4 The author s method of using rubber sheets 
instead of gauze packs his method of covering 
raw surfaces upon the fundus and the method of 
Clark and \\ ard — proctocly sis — at the end of the 
operation if combined with an otherwise perfect 
technique have proved of signal value in pre 
venting postoperative adhesions 

Am J Ob t & Cyn 9 I 6 
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VARICOSE VEINS THE INJECTION VERSUS THE OPERATIVE 
TREATMENT 1 

A Stvtistical Refort 


II O McPIIECTCrS M D F 

T HE history of the injection treatment of 
varicose veins dates from the invention in 
1854 of the Pravaz syringe Much cxperi 
menting was done and many complications arose 
as the method was developed 7 he modern era 
of this method dates from 1911 when Professor 
P Linser of (6) the great Tuebingen shin clinic 
noticed that the veins gradual! v became sclerosed 
after the intravenous use of bichloride of mer 
cury in the treatment of syphilis He then ap 
plied the idea in the treatment of the vancoscd 
veins and obtained very good results At his 
clinic they used various solutions and finally 
adopted a 20 per cent sodium chloride solution 
as the best Coincident with this Professor 
Sicard (10) of Pans noticed the same thing in the 
luargol treatment of syphilis He adapted the 
idea to the varicose veins and used a sodium car 
bonate solution but later the sodium salicylate in 
20 30 and 40 per cent strengths This has con 
tmued to be the solution preferred in his clinic to 
the present time 

For the past 3 years the author has used the 
injection treatment of v aricose v ems in preference 
to the operative treatment Due to the theo 
retical danger of pulmonary emboli and to the 
fact that fatalities have occurred from tins cause 
a collection of statistics from a large number of 
surgeons located in all sections of the country 
employing all types of operations has been made 
m order to compare the efficacy of the two 
methods 

Under the subject of varicose veins we must 
consider any abnormal and unusual enlargement 
o' the veins of the body regardless of the cause or 
location In the ordinary literature however 
^hen speaking of varicose veins we mean the 
varices which occur on the lower extremities It 
1S With these that I wish to treat in this paper 
A complete discussion of the etiology of varices 
of the lower extremities would fill many pages 
Mai »y men have written on this phase of the 
question and each has his own ideas The most 
prominent of the theories and those having the 
greatest weight of evidence behind them seem to 
ear out the idea that the patient has a con 
wea bened \ ein wall Secondarily to this 
phlebitis develops with a further weakening of 
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the vein wall This phlebitis is of a very low 
grade and usually symptomless The extremely 
weakened vein wall then gives way dilates and 
elongates itself producing the typical varicose 
vein Occupational stasis pregnancy pelvic 
tumors glandular changes and so on no doubt 
have their influence 

The pathological changes occurring in the vein 
wall are mostly those of an inflammatory proc 
ess This phase is covered most thoroughly by 
Nicholson Berstein Lehman and Tischer 

I wish to emphasize here that the flow of blood 
in the varices particularly the larger ones is 
practically stationary or reversed Thus the 
blood flows down through the superficial saphe 
nous vein through the communicating veins to 
the deep system where it is forced back up into 
the femoral veins part of which must drop back 
again through the saphenofemoral opening with 
its deficient protective valves into the super 
ficial saphenous v ein This is cov cred thoroughly 
by Berstein in his discussion on the Trendelen 
burg tests 

Any treatment for this condition must attempt 
to obliterate the dilated varices with their reverse 
flow The blood is then diverted through the 
normal superficial veins and the deep system 

The earliest mode of treatment was the surgical 
excision and this is still advocated by many 
surgeons of the present day The operativ e treat 
ment however has been unsuccessful in such a 
large percentage of cases and the mortality has 
been so high combined with postoperative dis 
ability hospitalization and complications that 
it has been discarded by many of the best sur 
geons The Schede operation was the one used 
most often for years and was the most radical 
The scars from this operation were very dis 
figuring and unsightly When done thoroughly 
however it gave the most permanent relief 
The Babcock operation and later the Mayo modi 
fication of it were satisfactory m many cases 
These however did not care for the collateral 
veins and the percentage of recurrences was high 

A very thorough discussion of this phase of 
the subject is given in the Johns Hopkins bulletin 
for 1905 in a report by Robert T Millet Jr He 
shows by the gross specimen how the veins have 

ty S Cty I * Jan y 99 
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reformed and how the cut ends of a v ein as in the 
Schede type will often anastomose across the 
scar with a reformation of the varix This I 
have often seen I am positive that the percent 
age of recurrences even after the most thorough 
operation is far greater than any of us have sup 
posed 

Operative work should not be undertaken 
in the face of infection of the leg as is done in the 
case of extensive ulcerations In these cases 
the patient should be kept in bed from i to 3 
weeks preparatory to the operation in the at 
tempt to bring the infection entirely under 
control Due to the extensive resection with its 
consequent trauma the incidence of infected 
wounds in the Schede type of operation was high 
and oftentimes the whole wound would slough 
open 

Thus it is apparent that any mode of treat 
ment which avoids complications and oftentimes 
poor end results both functional and cosmetic 
and at the same time saves the patient the long 
period of ho pi taxation entailed by the opera 
tivc work is most certainly a great step forward 
in the care and treatment of this condition This 
advance has been made in the treatment of the 
varices bv the use of sclerosing solutions or the 
so called injection treatment 

The injection treatment is based on the assump 
tion that a thorough injury of the intimal lining 
will cause a thrombus to form Through the 
process of organization of this thrombus a com 
plete obliteration of the vein will develop with a 
positiv e and permanent result If the intima is not 
injured sufficiently there may be a regeneration 
of the intimal cells with the normal smooth v essel 
lining and thus a regeneration of the vein or in 
other words a recurrence of the varicose veins 
\\ h n considered in comparison with the opera 
tive method the injection treatment is far 
superior 

In every case there is a theoretical possibility 
of emboli developing and proving fatal To one 
who doe not realize that there is a reverse flow 
in varicose veins it is most certainty logical to 
expect the thrombus mtentionallv developed in 
the veins to break loose and give 1 pulmonary 
embolus Clinically howeyer this has happened 
so rarely that it no longer cau es us any concern 
The development of sloughs and periphlebitis is 
the result of technical errors and can be entirely 
avoided 

There need be ni failure to obtain a perfect 
result with the injection method if it is continued 
un ll all the veins have been obliterated On the 
oth r hand if the solution is not brought into 


contact with the intima of the vein in such con 
centration as to cause a cloudy swelling of the 
intimal cells with their later sloughing away 
redevelopment of the vein will occur as a result 
of the reparative efforts of nature \ thrombus 
may form but will not become organized and in 
this case Jt will simply be reabsorbed and the 
vein will open up again for the blood stream and 
its reverse flow 

There are certain veins that demand repeated 
injections and others that will have to be treated 
with stronger and more destructive solutions to 
obtain obliteration If the treatment is system 
atically carried out with the obliteration of all 
the collateral vess Is the results will be more 
perfect than with any other method 
In considering the efficiency of any method 
of treatment and the permanency of the cure 
the question of recurrence must be considered 
\\ hen at the end of any period after treatment the 
patients present themselves with scattered van 
cosed veins over the thighs or lower legs we are 
faced with the question Have these veins 
formed since the treatment or are they recur 
rences of the old v ems formerly treated? This 
can be told m each individual case only by careful 
records and frequent observation On this point 
we have come to the decision that if the veins are 
carefully and persistently treated by the more 
strin 0 cnt method which we advocate 1 we can 
be absolutely sure that they will never recur for 
they have become nothing but mere fibrous 
cords following the organization of the thrombus 
If the etiological fictor is still active as might 
be the case when we consider the endocrine 
theory of Sicard the infection theory of Fischer 
the continued work at occupations demanding 
long hour standing or any of the other theories 
presented then we must expect to have new 
veins formed from the many collaterals present 
and these cases should not be classed as recur 
rences after any method Rather they are a con 
tinuation of the pathological process and we will 
have to continue our injection treatment or 
resort to urgery at some future date Therein 
lies a great advantage of the injection over the 
operative treatment The first is a simple mat 
ter compared to another trip to the hospital with 
its attendant disability and expense 

\ questionnaire was sent to 1 000 prominent 
members of the American College 0/ Surgeons 
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asking for specific data Of the 1 000 question 
naires sent only 125 were returned On some of 
these the data were so incomplete and insufficient 
that the reports had to be discarded Man) of 
the others ga\c only partial replies It is from a 
summary of these reports that this thesis is 
prepared 

STVTlSTICVt DVT\ 

The questionnaire as sent carried 9 questions 
A summary of the replies is given in Table I 
The author was surprised that admittedlv poor 
records were kept by many men and also that 
as a rule but little follow up data is kept on these 
cases One hundred and twenty five replies 
were received but because of indefinite state 


ments on some only 119 groups of answers are 
included The tot il number of cases reported 
was 6 771 The number of cases operated on b\ 
each doctor var ed from 6 to 410 with an av cragc 
of 54 16 per surgeon There occurred 55 post 
operative deaths from pulmonary embolus or 
0 S3 Ptr cent There was a total of 37 non fatal 
pulmonary emboli or o 54 per cent The most 
thoroughly reported questionnaire gave 2 fatal 
(053 per cent) and 21 non fatal (5 5 per cent) 
emboli in 378 cases operated upon There were 
28 postoperative deaths due to other causes than 
pulmonary embolus with a mortality rate of 
041 per cent This gives a total postoperative 
mortality of o 94 per cent In reply to question 
4 (the number of days stay in the hospital 
following operation) there were 111 replies with 
an average of 15 1 davs Ninety doctors answered 
the question as to the intervening time from date 
of operation to date of resuming work This 
gave an average of 34 8 days The last group of 
questions as to the number of recurrences was 


'ery poorly answered Most of the doctors said 
that their follow up records were very mcom 
plete and others that no attempt had been made 
to keep any record at all on these cases Only 29 
doctors reported as to recurrences in r y ear and 
22 as the 5 year period The recurrence per 
centage i year after operation was 5 per cent 5 
years after it was 19 2 per cent 
Eet us now consider a similar collection of 
a tistics following the injection treatment of 
Veins most complete discussion 
ne literature on the mortality and other com 
pications following the injection treatment is 
j en °y Dr Carl O Rice and myself in the 
O JFh ^ lC American Medical Association 

col?* * j 1 ^ ^at artlc le we reported a 

in 1 Cd senes 53 000 cases treated by the 
emhJ° n met k°d with only 4 fatal pulmonary 
1 or a mortality rate of o 00754 per cent 


T VOLE I — SUMMARY OF INFORM \TION 
OBTUNED FROM QUESTIONNAIRE 

r 

1 Total number of vancosc vein h r 

cases operated upon 6771 119 

2 Number of deaths from embolus 

following operation 3S 053 ng 

3 Number of deaths following open 

tion due to other causes than 
postoperative embolus 28 041 119 

4 Total number of postoperatu e 

deaths 63 o 94 119 

5 Number of cases non fatal emboli 37 054 119 

6 Average number of days in hos 

pital following operation 15 1 m 

7 \\ cragc number of days date of 
operation to date of resuming 

work 34 8 90 

8 Percentage of recurrences 1 year 5 29 

9 Percentage of recurrences s years 19 2 22 

In the same report we found only occasional 
notes of non fatal pulmonary embolus and these 
were so indefinite that we could not use them for 
statistical records In our own series we have 
never had a single case in which we even sus 
pcctcd the occurrence of an embolus other than 
the one fatal case reported 
No statistics could be found on the subject of 
fatalities after the injection treatment other 
than in our former report in the Journal of the 
American Medical Association Under this head 
mg of fatalities we must consider those deaths 
due to infection with general septicaemia poison 
ing by the fluid injected extension of the intention 
ally produced thrombophlebitis The latter w ould 
not occur except that it became secondarily in 
Seeled and meddlesome suTgery was linen done All 
these points are covered m our article mentioned 
The injection treatment is an office procedure 
and entirely avoids hospitalization The pa 
tient s legs may become sore if the lesions are 
extensive and the veins are all treated at one 
sitting but this can be avoided or minimized if 
the patient is treated in stages The patient 
usually continues with his daily work Very 
seldom arc the legs so sore and painful that he 
wants to go to bed and rest 
The chances for recurrences after thorough in 
jection treatment are far less than after operative 
treatment since the fluid will spread through 
collateral superficial veins which could not be 
easily excised 

SUMMARY 

The mortality rate from pulmonary embolus 
following the operative care of this condition is 
o 53 per cent as compared w ith o 00754 per cent 
following the injection treatment or approxi 
mately seventy times greater 
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The number of non fatal pulmonary emboli 
are almost negligible after the injection treat 
ment as compared with a frequent occurrence 
after the surgical treatment 
Following surgery we Ime o 41 per cent mor 
tality from secondary causes such as pneumonia 
whereas this is rare after the injection treatment 
Most of the operations are done under general 
anwsthesia whereas for the injection treatment 
nothing is required but preliminary anal 0 esic 
tablets 

The operative care demands an average of 
15 1 days stav in the hospital as compared to no 
hospitalization for the injection method 
The operative cases lose an average of 348 
davs from their work whereas cases treated by 
injection continue their daily routine 
I believe that there will be found manv more 
recurrences after the operative removal of a few 
of the varicosed segments which at best can be 
only partial than after the injection treatment 
when carried out according to the technique 
which we advise 
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THEODOR Till LRO Eli 

A PRIL 6th of this >car marked the hun 
dredth anniversarj of Billroth s birth 
In the German speaking countries 
Billroth was the most admired and the most 
belo\ed surgeon of his time When he died 
in 1894, the medical journals of Europe and 
America paid great tribute to his genius Bi 
ographical sketches came forth from man> 
renowned surgeons particularly from his for 
mer assistants who found words inadequate 
to describe the love and admiration thc> felt 
for their great master Czernj Gussenbauer 
Mikulicz Salzer, Winiwarter Woelflcr Hacker 
Eiselsberg Kappeler Gersuny, and Narath 
among others were formerly assistants in Bill 
roth s clinic, and they not only admired him 
as their master and leader but loved and re 
y ered him unreservedly Through them his 
"ork lives on and is handed down to coming 
generations 

He was born on the north coast of Germany 
^ ® er 8 en the lovely island of Ruegen the 
® est son of a minister Karl Theodor 
Of an ^ ^ 1S ' V1 * e Christine, nee Nagel 
s ance stors we only know that through 


the grandparents and great grandparents 
Swedish and French blood had come into 
the family A special gift for music was rec 
ogmzablc here and there m hts ancestn, , 
his grandmother Frau Wtlken at one time 
filled an engagement at the Berlin opera 
house as soprano After the early death of 
the father the widow moved to Greifswalde 
where she had relatives and friends, and 
Theodor entered the secondary school (gjm 
nasium) Music was his hobb> and it was 
onl> due to the practical sense of his mother 
that he did not follow this calling He was 
later however ver> thankful for this guid 
ancc of his mother On the piano and the 
v lolin he made rapid strides Lv en during the 
first semester at the universit> he spent most 
of Ins time stud>ing music It would be hard 
to find a more beautiful and idealistic letter 
m the C erman literature than the one he wrote 
as a >oung student to his mother on the occa 
sion of the visit to Goettingen of Jennj Lind, 
the w onderful Sw edish singer The enthusiasm 
and ecstas> ov er this y oung and charming w o 
man had no bounds among the students for 
whom she came to sing but this letter, which 
relates the occasion in all its beautiful details 
is a jewel for exquisitelj rendered vivid dc 
scnption as well as for the ability of this 
crystal clear soul to feel and express the high 
est degree of happiness The harmony be 
tween the sharply observing mind and the great 
loving heart combined with his outstanding 
artistic talent reveals itself as a glorious 
symphony which all through life won the 
heart of all associated with him and exercised 
an irresistible charm upon all who came in 
contact with him After the first semester in 
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Greifswalde Billroth went to Goettingen 
where his fatherly friend Professor Baum 
had been called to the chair of surgery 
Under his guidance he started serious stud} ing 
For the later semesters of his medical studies 
Billroth went to Berlin where he was partic 
ularl} attracted b> the professors \ on Langen 
beck Schoenlem Romberg and Traube 
The thesis which closed his obligatory studies 
was De natura et causa pulmonum affec 
tioms quae ner\o utroque vago dissecto 
exontur \\ ith this he was promoted Doctor 
Rledicmae m September 185 He now had 
to absolve the militar} service and after this 
and some special studies in ophthalmolog} 
under his friend Albrecht von Graefe who at 
that time was at the beginning of his great 
creative work Billroth visited the clinics of 
Vienna and Pans 

In the fall of 185,3 he returned to Berlin to 
start a private practice but during the first 
2 months he did not have a single patient 
He then had the good luck to become assistant 
of Bernhard von Langenbeck the dominant 
surgical authority of his day in Germany 
Recognizing that \ears of experience were 
necessarv for fundamental work he at once 
began earnest studies in pathological histologv 
which in those davs was still little developed 
Neoplasms in particular became the sub 
ject of thorough studv 

In 1856 he was promoted lecturer (pnvat 
docent) on surgery and pathological anatomv 
and in the fall of that year made a trip to 
Holland Englan 1 and Scotland He was now 
so devoted to surgery and his practical courses 
in operative surgerv had become so well fre 
quented that he rejected the offer of the chair 
of pathological anatomv at the university of 
Greifswalde In 1858 he married Christ el 
Michaehs the daughter of the physician to 
the court of Berlin I he follow ing y ear brought 
him the offer of the chair of surgery at the 


university of Zuerich which he held from 
April i860 till the fall of 1867 Here he 
entered into cordial relation with a select 
number of scientists and artists with many 
of whom he remained in friendship and 
correspondence till his last days There was 
Griesinger the psychiatrist Biermer of m 
ternal medicine Moleschott and A Fick 
the physiologists Frey and Hermann Meyer 
the anatomists Horner the oculist and 
Findfleisch the pathologist all of them still 
young and intensely active In the nei h 
boring Swiss university towns likewise he 
found Luecke in Bern with whom he later 
edited Die deutsche Chirurgie In Basel 
was Socin the surgeon and His the em 
bry ologist Both remained his intimate 
friends 

But in spite of the great demands on his 
time Billroth found opportunity to enjoy the 
arts Luebke who came to be recognized as 
one of the foremost authorities in his field 
lectured on the history of art Vischer was 
teaching aesthetics Semper who like Bill 
roth later was called to \ lenna was the great 
est German architect of his day In Zuerich 
we find that Billroth numbered among his 
friends Gottfried Keller Switzerland s fore 
most writer and Brahms and Hegar the com 
posers German surgeons like R Volkmann 
and Esmarch visited him and they became 
fast friends All this rich intellectual inter 
course with leading personalities in all 
branches of science and arts was the proper 
soil on which to bring a personality like 
Billroth s to fullest dev elopment He worked 
with an amazing energy and was interested 
in everything he found time to play the violin 
in a quartet which he himself arranged he 
wrote keen criticisms on concerts for the daily 
papers etc but his teaching his hospital 
work and his investigations in his special 
field ahvay came first 
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His book entitled General Surgical Pathol 
and Therapy rapidly became the medical 
bible for the German student >oung and old 
ntten in a fascinating clear and eisilj flow 
! ng st > le and presented m the form of fifty 
lectures it embodied a wealth of original in 
'estimation and thought It was soon trans 
a e into nine foreign languages and Billroth s 
name spread o\er the whole civilized world 
at of a scientist writer and teacher 
e evoted a great part of his time to the 
U ^ ^e cause of sepsis the curse of sur 
ains ^ a ^- ln g investigations in the days 
°re it was known how to make pure cul 


tures were described in reports on cocco 
bacteria of sepsis 

Another one of his publications created an 
innovation of immeasurable value This was 
a complete report of his clinical work during 
the years i860 to 1867 while in Zuerich and 
later m a similar manner he described his work 
at the Vienna clinic Some statistics to be 
sure had existed before that time but they 
had always been on special selected subjects 
This work therefore was an undertaking 
which required the courage of a giant to come 
out in the open in the days of sepsis and hos 
pital gangrene and describe the whole sur 
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gical procedure and give results thus laying 
the whole matter before the public for dis 
tussion and mutual enlightenment It en 
couraged others to do likewise and thus stim 
ulated open and honest debate It also 
strengthened the ties between the workers 
b\ establishing the fact that the\ were all 
working together for the most noble aim of 
helping suffering humamtv The ennobling 
influence upon the interrelation between 
medical men is constantly felt and is surely 
one of the most potent factors in creating 
that irresistible attraction of Billroth s per 
sonality Sir William Mac Cormac says 
Tew men more than Professor Billroth 
could inspire one with greater sense of com 
bined power and modest} In manner and 
appearance he was most winning and sym 
pathetic His pupils and friends alike id 
mired and loved him 

Twice while in 7 uench Billroth refused of 
fers from other universities one from Rostock 
and another from Heidelberg But when 
Vienna called he could not resist Here a 
larger field awaited him here he had ahead} 
numerous friends and soon felt at home among 
the amiable Viennese though a certain 
degree of laxity came at times somewhat in 
conflict with his northern German exacti 
tude Inmnations in the collegium of the 
medical teachers were hard to get through and 
often faded Nevertheless Billroth rejected 
offers from the Chante m Berlin and from 
the University of Strassburg Even in 1SS2 
when his teacher Langenbeck in Berlin re 
signed and wished Billroth to be his succe sor 
the ties which had been formed in V lenna with 
men eminent in science and arts pro\ ed too 
strong for the temptation to become the leader 
in the countr} of his fathers From all parts 
of Europe students and patients swarmed 
to him though the latter m the beginning 

B t M I Sj F b 


came more from outside than from Vienna 
itself 

When the Franco German war of 18^0 
broke out he hurried with his friend and for 
mer assistant Czerny then professor of sur 
ger} at Heidelberg to the first battle field at 
Weissenburg where arm} surgeons who had 
to move on with the fast advancing troops 
were glad to leave m his charge three hun 
dred senously wounded who could not be 
transported His experience here and later 
in the militar} hospitals of Mannheim gave 
origin to many valuable advances in the 
treatment and transport of wounded 

After his return to Vienna we find him 
a 0 am in the midst of an amazing amount of 
work While m Zuench he had published to 
gether with Pitha the Handbook of General 
and Special Surgery Now a monumental 
undertaking and a model of lasting value 
came forth Die deutsche Chirurgie b} 
Billroth and Luccke This collective work 
brought him into direct and close relation 
with all the eminent German urgeons as 
did the editing of the 1 rein /tier Clnrurgie 
which he later took upon himself Tublica 
tions in man} of the leading medical journals 
appeared from his pen and followed each 
other in rapid succession It would lead much 
too far to tr} to do more than indicate the 
wide range of ubjects in clinical and path 
ological investigations in new operative un 
dertakings ev en in instruction in nursing in 
historical studies and in cntiquesof important 
works of others The teaching and learning 
of the medical science was it elf the subject 
of everal publications 

Besides all this Billroth the operating 
surgeon enthusiastic and }et always re 
liable opened new roads through which help 
could be brought to suffering humanity 
After careful preparation and animal exper 
imentation he successful!} did the first ex 
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stirpation of the larynx showed that the 
oesophagus could be resected and did the first 
successful resection of the stomach for cancer 
With the last operation lie blazed the trail 
to intestinal surgery To quote once more 
Sir \\ llliam Mac Cormac (1 c ) As an opcr 
ator his knowledge and boldness were onlv 
equalled by his brilliant execution ami skill 
and what he did and the reasons for doing it 
were explained to his overflowing class with a 
rare talent for exposition 

His lectures were fascinating for the ad 
\anced student The beginner however who 
looked for elementary textbook information 
was disappointed It was not a lecture to be 
taken down into the notebook T he emphasis 
was all on medical thinking and investigating 
on stating what was definitely established fact 
and on clearly indicating where unknown ter 
ritory began Billroth relates an occurrence in 
his early days of teaching in Vienna At the end 
of a lecture on lymphomata m which he had 
emphasized the lack of information as to the 
causes of these formations an elderly gentle 
men stepped forward introduced himself 
and said I am happy to have heard your 
lecture So truthfully have you spoken to 
your students as seldom happens This 
man was Samuel Gross from Philadelphia 
Billroth added that these words would remain 
cherished by him as one of the finest tributes 
he had ev er receiv ed 

His confreres admired him his students 
revered and loved him but his assistants 
worshipped him This was due to his ever 
kind guidance his powerful stimulation to 
greater development by his own enthusiasm 
a °d perseverance when he worked from 16 to 
r8 hours a day hife generosity in letting them 
work out new thoughts and investigations 
j ter pointing them out and finally to his 
atherly deep personal interest in their wel 
are His assistants filled many of the most 


coveted chairs of surgerv and remained ever 
in close friendship with their teacher 

Gcrsuny writes that even m lus friendship 
with the artists and musicians one had the 
impre*>sion that it was Billroth who was the 
lavishly proffering one that he adorned his 
friends w lth all the gifts of genius and heart that 
he then might love them as though they came 
up to the pictures of his own imagination 
Honors were showered upon the master 
surgeon b\ his own and foreign governments 
and by medical societies Thus to mention 
\mencan societies he was a member of the 
\cademia Chirurgica of Philadelphia the 
Pathological Society of St Louis and of the 
Socictas Chirurgica Americana of Washington 
It was a great blessing that this sensitive 
though pow erful personalitv had most happv 
family ties His wife gifted with a fine ar 
tistic sense a keen intellect and a wonderful 
wit and humor was a real partner and his 
letters to her reveal the rare beauty of their 
relation Their home m Vienna with its 
princely hospitality saw frequent gatherings 
of select people particularly in the world of 
music Billroth himself as a critic of music 
was on a par with the leading authorities in 
this field Johannes Brahms the composer, 
and Professor Eduard Hanslick the music 
critic were on most intimate terms with him 
Many of Brahms compositions like songs or 
vocal quartets etc were heard m Billroth s 
house for the first time When the Viennese 
was asked in those days Who are your great 
est musicians? he would reply Brahms 
Hanslick and Billroth Aphorisms on music 
of a philosophical nature were repeatedly 
written by Billroth and a few days before 
his death on February 6 1894 in Abbazia on 
the Adriatic he sent a voluminous manu 
script to Hanslick to be disposed of as he 
may deem fit It was published under the 
title Wer 1st musikalisch? 
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After a severe pneumonia in 18S7 Billroth s 
health never full} returned and he had to re 
duce his social activities but the wealth of 
letters often written in the midnight hours 
show his undiminishcd and astounding inter 
tst in all directions his judgment and phil 
osoph} evtr sure and deep At times a sad 
undertone is noticeable In a letter to Brahms 
( j8qo) he writes that after all those are the 
happiest who can draw a limit for what the> 
want to reach and then comfortabl} expand 
within these limits Happiness in the end lies 
in unconscious resignation To me unfor 
tunatcl} this is not given The st>lc and the 


soul of Billroth s letters are of such imper 
ishable beaut} that the> were gathered and 
published in booh form after his death The} 
are a cherished addition to the best of German 
literature 

When Billroth s death came the whole 
world of culture was struck with sadness 
One of the noblest personalities had gone 
But that this master surgeon was able to clear 
the road to new lands which his followers 
could develop into rich and fruitful surgical 
fields this was an immeasurable blessing to 
humanit} Such privilege is reserved for 
giants Arnold Schwvzer 





MASTER SURGEONS OF AMERICA 


NATH \N SMITH 

T HE spirit of the pioneer adventurous and daring challenging and confident 
and with that zeal resourcefulness untiring energy and more the signet of 
one born to lead a constant readiness for self sacrifice made Nathan 
Smith a chief among the frontiersmen of American medical teaching and practice In 
that era when the frontiers not aloneof civilization but of knowledge wercadvanced 
only by the sternest efforts of men of stout hearts he contributed to the progress 
of his profession in this country b> active participation in the establishment of 
four of the earl> medical schools those of Dartmouth Yale Boudoin and the 
University of \ ermont the teaching and training of thousands of young men 
who in their turn went forth to practice and to tram others m the art of healing 
and the genius which made him pre eminent among the practitioners of medicine 
in New Lngland The far reaching influence of his work and of his character glows 
in the words of praise of one of his many followers who said Dr Nathan Smith 
was one of the most extraordinary medical men this country has ever produced 
Nathan Smith came of the adventurous and freedom loving stock of old 
England which emigrated to this country early in the seventeenth century to be 
rid of religious controversies and persecution The first of his ancestors to arrive 
in America was a Mr Henry Smith who brought his family and servants to 
Massachusetts in the summer of 1638 That this ancestor was a man of education 
and prominence the term Mr denoting a college graduate indicates as well 
as the fact that in 1662 he was a representative in the General Court 

For four generations the descendants of Henry Smith Iiv ed and prospered in 
Rehobo th Massachusetts where on September 30 1762 Nathan Smith was 
born Then at some time not long after Nathan s birth ties with Rehoboth were 
broken and his parents removed to Chester Vermont where John his father 
became a pioneer farmer On the Vermont farm Nathan s boyhood days were 
spent his labors the customary ones of a farmer s son and his pleasures the 
hunting and fishing excursions of a frontier land where dense forest and thick 
undergrowth concealed both wild beasts and Indians His force of character 
must early have shown itself for at the close of the Revolutionary War while yet 
a youth Nathan served with the Vermont militia to protect inhabitants against 
the Indians and at the age of eighteen he was promoted from the ranks to a 
829 
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captaincy in his regiment At some time later he was engaged as a teacher m a 
district school from which we may infer that true to the traditions of his family 
his father had not neglected the early education of the boy 

It was while engaged in this work of teaching that Nathan Smith s interest 
m medicine was aroused "When Dr Goodhue a noted surgeon of the time came 
from Putney Vermont to amputate the leg of a man in Chester \oung Nathan 
was among those who gathered to watch the operation and was the volunteer who 
a sisted by holding the leg Nathan Smith told the visiting doctor of his keen 
desire to enter the medical profession and following his advice studied mdustri 
ouslv for a year with the Rev Mr Whiting of Rockingham Vermont Dr Good 
hue then gave him a home and medical tuition in return for necessary work 
Three years were thus passed until in 1787 at 25 years of age Nathan Smith 
began practicing medicine at Cornish New Hampshire before he had received a 
degree from any of the three medical schools then existing in the United States 

For two years the young physician practiced at Cornish until impressed by 
the need and importance of further study he gave up his work there to attend 
the medical lectures at Harvard where he took the degree of M B in 1790 He 
then returned to his friends and his practice in Cornish and m 1791 was married 
to Elizabeth Chase of that town Her death occurred about two years later and 
m 1/94 he married her half sister Sarah Chase 

Throughout the span of his years Dr Nathan Smith might have continued 
to reside comfortably and with honor and profit among his Cornish friends His 
marriage had allied him to a family of more than ordinary means and position 
as the only physician in the neighborhood he soon acquired a large practice 
and his knowledge and skill began to win for him repute m distant places But 
a life of complacent ease was entirely foreign to his nature Instead his life was 
one of hardship and self denial his independent spirit forcing him to live within 
the bounds determined by his own small income his practice requiring long and 
arduous days and nights on horseback and in stage coaches And there was in 
him ardor and energetic restlessness ambition and a desire to promote the 
welfare of his profession which urged him constantly to new endeavors He was 
not only a practitioner but a diligent and questing student and he desired to be 
a teacher 

In 1796 therefore he submitted to the Trustees of Dartmouth College at 
Hanover New Hampshire a plan for establishing a professorship of the theory 
and practice of medicine in connection with the college This novel plan while 
approved by those to whom he presented it was not acted upon finally before 
another year During that year by means of great self sacrifice and in spite of 
almost insurmountable difficulties chief of which was his limited resources he jour 
neyed to the University of Edinburgh for further study From Edinburgh he 
went to London where he engaged in hospital work before returning to America 
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Later in the fall of 1797, he gave the first full course of medical lectures at Dart 
mouth and in 1798 the plan he had originally proposed was adopted He was 
then appointed a professor ‘ whose duty it shall be to deliver public lectures 
upon anatom} surger> chemistry and the theory and practice of medicine ’ 
The medical school thus established at Dartmouth was the fourth to be 
founded in the United States and owed not only its birth but its upbringing to the 
one man whose trials and discouragements met and conquered in its behalf were 
such that few other men would have persisted Its first accommodation was a 
small two stor> frame structure of four rooms which was used until 1799 when 
a room in Dartmouth Hall was fitted up and given over to Dr Smith for his use 
\et the school flourished and in 1801 forty five men were attending the medical 
lectures although Dr Smith s only assistant was a pupil whom he employed at 
his own expense to give three courses of lectures in chemistr} and to help him 
with his practice In 1803 by personal application to the Legislature of the State 
of New Hampshire Dr Smith acquired an appropriation of six hundred dollars 
for medical apparatus for the school and in the same > ear the college provided for 
him another room in Dartmouth Hall adjacent to that already in use the two 
rooms serving for lecture hall dissecting room chemical laboratory and librar} 
Excepting for the aid of these gestures in his behalf Dr Smith carried on the 
work of the medical school through its early years at Dartmouth quite at his own 
expense and b> his own efforts In addition to this burden he maintained his 
home in Cornish and received during the summer months, a number of students 
at Windsor Vermont adjoining Cornish and gave them private instruction 
For the expenses of the school and the support of his family he was dependent 
upon the small pay then extracted from medical students and the meagre returns 
from a practice which though extensive was far from lucrative and attended 
only under the greatest difficulties In one of his letters he speaks of attending a 
patient eighty miles above Hanover in another he refers to an amputation in 
Montpelier Vermont and again he writes of a successful cataract operation 
performed in Worcester Massachusetts 

It was not until 1804 that Dartmouth College saw fit to grant him a salary and 
to enable him to concentrate his efforts in teaching to one locality In that year 
the trustees of the college voted him a salary of two hundred dollars a year upon 
the condition that he remove his family from Cornish to Hanover Early m 
1805, therefore Hanover became his settled home and there was removed the 
necessity of his journeying to and from Cornish 

The medical school continued to prosper and in 1810 Dr Smith was granted 
by the state legislature the sum of three thousand four hundred fifty dollars with 
which to erect a building for the establishment on the condition that he should 
give a site for it and assign to the state his anatomical museum and chemical 
apparatus * The state had driven a hard bargain but not one which Dr Smith 
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was unwilling to accept or even to amplify In addition to the appropriation 
it was necessary for him to expend from his own resources one thousand two 
hundred seventeen dollars to complete the work a building of brick sevenfy five 
by thirty two feet having two commodious lecture rooms in the two story 
center and two three story wings for library and chemical museums In that > ear 
too the College first employ ed at his requebt one of his pupils to occupy the chairs 
of anatomy and surgery and thus somewhat lightened the burden of the man who 
had for so long earned on the work of the school single handed Nevertheless 
owing to state politics and the poverty of the college Dr Smith found clouds 
of difficult} closing in around his work in Hanover and though he had felt will 
ing to go to all lengths in saenfiemg on the Esculapian altar he wrote at last 
to a friend that he had determined to sell his talents in physic and surgery to the 
highest bidder At this time he was no doubt influenced by the prevalent 
pessimism surrounding the Dartmouth College case which was about to be 
launched into its now famous litigation The tremendous start giv en by Dr Smith 
to the medical school at Dartmouth and his skill and energy in carrying on the 
work had spread his reputation far and wide Trom the vears 1798 to 18 8 
for example the school at Dartmouth graduated 340 students 

Dr Smith left Hanover in 1813 his known ability as an organizer and teacher 
and as a skilled practitioner of medicine and surgery having resulted in a call to 
the new medical school established in the previous year at \ale He did not 
immediately sever all connections with Dartmouth however for he returned to 
Hanover in 1816 to deliver a course of lectures and his family remained at the 
New Hampshire home until 1817 following the graduation from the college of 
the second son In addition to his work as Professor of the Theory and Practice 
of I hy sic Surgery and Obstetrics at \ ale Dr Smith rapidly acquired a large 
prut ice which carried him into every county in the state of Connecticut 

The impulse given by Dr Smith toward advancement in the knowledge of 
medicine and surgery extended throughout the country and the necessity for good 
medical schools began to be felt in man) states The University of Maryland 
was iirst to follow Dartmouth and established its school in 1S07 Then m rapid 
succession during the next ten years five other medical schools sprang into 
existence headed by that at New Haven In 18 o according to President Allen 
of Bowdoin College the first legislature of the new state of Marne passed an act 
establishing and endowing the Medical School of Maine and he asserts that 
the creation of this school may be in no small degree ascribed to the fact that 
Dr Smith had been consulted on the subject of being placed at the head of it 
\\ hen this new school was opened in 1821 Dr Smith went to it from New Haven 
for ten weeks and delivered the various lectures with the exception of tho e in 
chemistry There were twenty one young men in attendance at the first course 
of lectures The next year the number increased to forty nine In the year 
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1829 there were ncarl) a hundred and Dr Allen ascribed much of the success 
of the school to the reputation experience and shill of Dr Smith 

A few months after the establishment of the new medical school at Bowdoin, 
the University of Vermont began its medical department at Burlington and called 
to the professorship of surgery and anatom} , Dr Smiths son Dr Nathan Rj no 
Smith, through whose exertions aided by those of his father, the school was 
organized While still faith/ull> discharging his duties at laic and at Bowdoin 
Dr Nathan Smith visited the Burlington School and not onl) delivered courses 
of lectures there but b) constant correspondence with his son, gave it the benefit 
of his wisdom and experience thus as the colleague of his son aiding the estab 
hshment of a fourth medical school in New England His son later aided also in 
the establishment of the Jefferson Medical School of Philadelphia where again 
Dr Nathan Smith’s services were enlisted and his influence and judgment felt 

Early in January of 1829 Dr Nathan Smith was stricken with an illness 
which, though of short duration left him weak and debilitated From this 
state he did not entirety recover and on January 26 died at the age of sixty seven 
Many and eloquent were the eulogies pronounced upon him b> ardent and appre 
native admirers of his character and work His ripe knowledge and keen obscr 
vation, after a life of stud) and vast experience had fitted him not only to become 
the leading phjsician and surgeon of his da> but his rare talent for communicat 
ing his learning enabled him to instruct thousands of students in the medical 
schools to whose establishment he contributed so much 

Although it is perhaps as a teacher and organizer of medical schools that he 
is best known toda>, it is impossible even in a brief sketch of his life and work 
to overlook Dr Smith s talent as a practitioner His success in treating patients 
in the epidemic of typhoid then called typhus fever, which occurred in Hanover 
and the surrounding country in 1812 was remarkable As early as August of 
1800 he had been practicing vaccination In 1821 he performed the operation 
of ovariotomy the second one of its kind the first having been done nine years 
earlier by Dr McDowell of Kentucky Dr Smith however had no knowledge 
of this previous operation He was also the first surgeon in America to perform 
staphylorrhaphy In fact, he was the first to perform a number of important 
surgical operations and in this branch of his profession not less than in medicine 
he was an innovator and reformer 

Dr Smith s descendants took up and continued his work and it is probable 
that there is hardly a family in the countrj in which so man) of its members 
have adopted the profession of their progenitor Since his death four sons nine 
grandsons six great grandsons and one great great grandson hav e practiced the 
art of healing Thus the influence of his lifts work has been perpetuated and 
his memory preserved within the hearts of men as well as in the schools he founded 

John Pollard Bowler 
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TIIC UNIVERSAL CANONS OF MESUE 

W HEN the title of one of the old books on 
medicine and surgery is read including as it 
does the names of several men of different 
generations the question at once springs up in the 
mind vbether the book should be considered as the 
work of the individual whose name it bears most 
prominentlv or whether it should be taken rather as 
a collection of the data of the time possibly by 
several authors and thus represent a period rather 
than an individual 

The work of Mesue the younger affords a good 
example of the question mentioned Its title reads 
Mesue with the exposition of Mundmus concern 
ing the uni ersal canons and also with the exposi 
tion of Chnstophorus de Honestis concerning its 
antidotar> The additions of Feter of Appom 
(Abano) The additions of Franciscus of Fied 
mont If we consider the Mesue of the title to be 
Jahja Ben Maseweih Ben Ahmed of Maradm on 
the Euphrates who was the physician of Alhakem II 
at Cairo and who died in 1015 the period covered by 
the book stretches over more than three centuries 
for Mundmus de Luvzzi lived from 1275 to 1326 
Peter of Abano lived from 125° to 1320 Franciscus 
of Piedmont flourished about 1330 and Christoph 
orus de Honesti the professor of medicine at 
Bologna and Padua died in 1392 Here then is a 
book the product of over three centuries written 
before the invention of printing and handed down in 
manuscript form How can it be considered the 
work of one man except in the broad interpretation 
of his ideas? The writer cannot be Mesue the elder 
Abu Zachanjja Ben Mascwaih who was a product 
of Jondisabur physician to the Caliph Harun and 
director of the great hospital and school at Bagdad 
during the ninth century for his work is know n and 
his history likewise fairly authenticated In the 
book this Mesue 1 referred to under sev eral names 
In the beginning of the Uniter sal Canons edited by 
Mundmus he is referred to as Joannus son of Mesue 
son of Hamech son of Hell son of Abdela king of 
Damascus In the medicine proper he is called 
Joannus the Nazarene son of Mesue — consequently 
he was probably a Christian and one of the Arabian 
school serving under Mohammedan rule though 
retaining his faith and if the genealogy of the book 
is to be believ ed a descendant of the original Mesue 
who was known also as Janus Damascenus The 
book was printed at \ emce by Bonetus Locatellus 


for Octavius Scotus in 1495 and bears the printers 
mark of Scotus According to the colophon it in 
eludes all the works of Mesue here described as 
Divine Joannus Mesue The work show s e\ ldencc 
of being written after considerable study and com 
pilation The ancient authors are constantly referred 
to even those of the time of writing or shortly be 
fore such as the son of Serapion and Rhazes who is 
referred to as the son of Zachary A list of authors 
to whom reference is made would give a list of almost 
all the men who had written up to the time 
The Universal Canons first takes up diseases of 
the head and continues through the body to diseases 
of the joints and ends with chapters on fevers and 
apostumations The surgical portion is scattered 
here and there Ligature of arteries is described 
clearly For vesical stone extraction through the 
perineum is advised and technique given As a 
nose and throat surgeon Mesue is most interesting 
and his description of removal of polypus seems 
worthy of quotation * The polypus which is in 
the nose hard black is not easily managed and the 
soft putrid fetid (one) is perhaps not curable And 
the one which is elongated and hangs sometimes 
outside having a thin slender pedicle not too deeply 
situated is cured by cutting next to its pedicle with 
scissors after which it is grasped and drawn out 
with a tenaculum and then the incision over the 
part of the pedicle that remains is cauterized either 
with a hot iron or caustic medicaments This is 
repeated many times as is done for mundification of 
the body after phlebotomy And when baste is 
requisite cautenze until there is a flow of flu d from 
the nose as is staled in the part which treats of the 
cure of catarrh and cory za If how ever the poly pus 
descends through the foramen ol the palate to the 
palate and throat draw it similarly with a tenacu 
lum cut its root with a hot scissors when it is 
cured with caustic medicines as I have said before 
If however its incision can not be done easily in 
the manner I have described then take two or three 
hairs of a horse s tail and twist each of them by itself 
then retwisting make as if one hair and make in it 
three or four knots It is placed m the nose with a 
lead needle and passed with it to the foramen of the 
palate and is drawn through the palatal opening 
easily until the hair comes out through the foramen 
of the palate Then grasp each end of the h3ir and 
draw it to and fro after the manneT of a saw until, 
all the flesh is cut through and if any remains do as 
is stated above 
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REVIEWS or NEW BOOKS 


T70RSDIK.E S little booh on Sterility tn 11 omen 
J/ Diagnosis and Treatment 1 is distinctly a reflec 
tion of painstaking practice of a practical physician 
In it the author wastes no space with lengthy 
quotations from the literature but includes brief 
discussions of those procedures which he has found 
usable His plan of investigation of the childless 
woman and licr husband as described is orderly 
adequate and thorough None of his methods is 
open to criticism an exception being his criterion of 
safetv in the performance of the Rubin patency test 
In reference to the latter he say s that he does not 
hesitate to employ a pressure of 300 millimeters of 
mercury provided the patient is conscious and 
tolerates it He further states that if a pressure of 
300 millimeters is reached that he believes the tubes 
are definitely closed unless the uterus lies m com 
plete retroversion The reviewer agrees with Rubin 
and other authorities who maintain that the maxi 
mum pressure should not exceed 00 millimeters of 
mercury Perfectly normal tubes are usually patent 
at low pressures (40 to 100 millimeters) although 
repeated tests antispasmodics or change m posture 
may be needed to determine the fact Greatly in 
creasing the pressure often tends to call forth greater 
muscle spasm 

The book contains a number of illustrations 
among them many prints of \ ray films taken in 
cases in which lipiodol was injected The author 
wisely warns that unless great care is taken in the 
interpretation of the \ ray negatives conclusions 
may be erroneous Considerable experience is 
needed and often repeated examinations are required 
before the results can be evaluated His results with 
gas inflation of the tubes and those after lipiodol are 
summarized and compared Fifteen women became 
pregnant out of 100 m whom he made the Rubin 
test Forty seven of the 100 were patent On the 
other hand 14 women became pregnant of 67 in 
whom lipiodol was used Torty one of this group 
were patent to lipiodol The author concludes that 
when all fallacies and objections have been taken 
mto account there can be little doubt that these 
methods have earned an important place in 
noth the diagnosis and the treatment of stenhtv 
orsdjkes investigations and his conclusions are in 
ccord with those of most investigators on the sub 
'® c j his book will be found to be of interest 
ana value ITS 


T« IS textbook of Urology 1 is intended primarily 
aft * 0r *“ e use students and practitioners and 
empts to present the subject in the simplest 
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possible manner The book serves these purposes 
well and will undoubtedly make an excellent text 
for medical students to follow The subject matter 
is logically arranged and treated with clarity of 
expression Throughout the text the more important 
items of each paragraph are printed in bold faced type 
The book is nicely and profusely illustrated In 
many instances the gist of the subject matter is 
clearly depicted by diagrams which should prove to 
be especially helpful in teaching 
The first eleven chapters deal with the urologic 
subjects of more or less general interest such as 
anatomy and physiology terminology instruments 
minor technique cystoscopy radiography labo 
ratory methods anmsthcsia and the methods of 
urologic study These chapters are well done The 
chapters devoted to terminology and urologic study 
wall probably be of definite aid to students 
The next ten chapters quite thoroughly cover the 
subjects of gonorrhoea and venereal ulcers 
Following this the various urologic diseases are 
anatomically arranged The discussion of each dis 
ease is sufficiently complete without being lengthy 
and the arrangement is good The debatable sub 
jeets especially those related to treatment are usu 
ally presented m an unbiased manner although 
the authors seem somewhat too enthusiastic to the 
reviewer concerning the value of vasotomy m the 
treatment of chronic prostatovesicuhtis The bib 
hography is not intended to be complete but the 
more important references are given 
The last part of the book is devoted mainly to 
operative technique but also includes chapters on 
postoperative complications anuria and the inter 
prctation of heematuna and pyuria The various 
operative procedures are well illustrated and 
described in sufficient detail 

Unfortunately a few minor typographical errors 
have been allowed to appear in the text but the 
book can well be recommended as an excellent text 
book of urology J J J 


T HE monograph of Marriott s 5 which consists of a 
senes of six lectures given before the San Diego 
Academy of Medicine is a v aluable and practical sum 
raary of recent advances in chemistry with their 
practical application to their everyday use in 
medicine It is deserving of a large and wide distri 
bution Recent graduates of medicine probably will 
find it less instructive than those of a few years back 
because of their more thorough training in physio- 
logical chemistry and by reason of the very recent 
ness of so much of the knowledge touched upon in 
these lectures It could however he used as an ad 
junct text in many medical schools as a review and 
L ct aes of the San D o Academy or Medicine S us t 
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will be continued on Tuesday and Wednesday 
This conference is planned to interest surgeons 
hospital trustees executives and personnel gen 
erally and an invitation to attend is extended to 
all persons interested m the hospital field 

General headquarters for the Congress will be 
established at the Stevens Hotel located on 
Michigan Avenue between Seventh and Eighth 
Streets w here the grand ballroom and many other 
large rooms have been reserved for the exclusive 
use of the Congress for scientific meetings con 
fcrences registration and ticket bureaus bulletin 
boards exhibits executive offices etc The grand 
ballroom will be utilized for the ev enrng meeting* 
hospital conferences and other large gatherings 

An application for reduced railway fares on 
account of the Chicago meeting is pending and 
at this time it seems assured that a rate of one and 
one half the regular first class one way fare will 
be in effect from all points in the United btates 
and Canada 

In recent years a number of fine large hotels 
have been built m Chicago among which is the 


Stevens with its more than 3000 guest rooms 
Ample first class hotel facilities are available 
many of the hotels being located within short 
walking distance of the headquarters hotel 

LIMITED ATTENDANCE 

Attendance at the Chicago session wifi be 
limited to a number that can be comfortably 
accommodated at the climes the limit of at 
tendance being based upon the result of a survey 
of the amphitheaters operating rooms and 
laboratories m the hospitals and medical schools 
to determine their capacity for accommodatin'* 
visitors Under this plan it will be necessary for 
those who wish to attend to register in advance 

Attendance at all clinics ana demonstrations 
will be controlled by means of special cbmc 
tickets which plan provides an efficient means 
for the distribution of the visiting surgeons among 
the several clinics and insures against over 
crowding as the number of tickets issued for any 
clinic will be limited to the capacity of the room 
in which that clinic will be given 
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A BDOMEN Acute Value of rectal tube in operations 
**- for acute abdominal conditions ed 713 Importance 
of peritonization in abdominal surgery 803 
Abnormalities Mesenteric defects with special reference 
to etiology and report of rare case of colonic obstruc 
tion 264 Hereditary deforming chondrodysplasia 
268 Chordoma report of two cases a malignant 
sacrococcygeal chordoma and chordoma of dorsal 
spine 333 contnbuting causes of gemto urinary 367 
Aberrant blood vessels as factor m lower ureteral 
obstruction preliminary report 474 Developmental 
at lumbosacral juncture causing pain and disability 
report of one hundred forty seven patients treated by 
spine fusion operation 604 

Acetabulum Old congenital dislocation of hip ed 132 
Adhesions Importance of peritonization in abdominal 
surgery 803 Prevention of peritoneal 817 
Adrenalin Adrenal factor in hyperthyroidism 371 
Adrenals Adrenal factor in hyperthyroidism 371 
Air inflation Fatal embolus due to inflation of bladder 
with air 429 

Alkalosis Blood chloride depletion ed 284 
American College of Surgeons— 

Address of retinng president — Ourselves the College 
George Davis Stewart 142 
Clinical Congress— 1 g 29 session Chicago 83 
Some thoughts of the nature of cancer Sir Charles 
Ballance 297 

Amputations Use of secondary suture in civil practice ss» 
Anxmia Effects of retention of pancreatic secretion 1 
Value of liver in treatment of due to hemorrhage 480 
Anesthesia Spinal in treatment of paralytic ileus correc 
tion cor 283 Faravertcbral in urology with report 
of its use in one thousand cases of kidney and ureter 
375 Suprapubic cystotomy under local 799 
Aneunsm Arteriovenous of left superior thyroid vessels 
123 Venous dilatations and other intraspmal vessel 
alterations including true angiomata with signs and 
symptoms of cord compression a report of four cases 
with review of literature 345 

Angioma Venous dilatations and other intraspmal vessel 
alterations including true angiomata with signs and 
symptoms of cord compression report of four cases 
with review of literature 345 

Ankle Rapidly curative operation for irritable ulcer of 
malleolus with account of the disease 81 1 
Arteries Study of peripheral arterial circulation in arteno 
sclerosis and gangrene 236 Blood supply of thyroid 
gland with special reference to vascular system of 
cretin goiter 613 

Arteriosclerosis Study of peripheral arterial circulation in 
and gangrene 236 

Arthrodesis Multiplex graft technique for extra articular 
arthrodesis of spine 1:9 

Astrocytoma Surgery of infiltrating tumors of brain with 
special reference to the astrocy tomata and their re 
moval by electrosurgical methods 733 

Tl ACK Tnsacral fusion operative technique facilitating 
combined ankylosis of lumbosacral joints of spine and 
both sacro iliac joints 501 Developmental abnor 
mahties at lumbosacral juncture causing pain and dis 
ability spine fusion operation 604 


B tie Biliary stasis as a factor in production of gall stones 
396 

Bile ducts Strictures of common and hepatic, postopera 
tive progress in seventeen cases 305 Pathway for 
visceral afferent impulses within the spinal cord II 
Experimental dilatation of biliary ducts 647 
Billroth Theodor ed 823 

Bladder Contnbuting causes of gemto-unnary anomalies 
(exstrophy) 367 Diverticulum of 404 Spontaneous 
rupture of pyosalpinx into unnary 419 Fatal embolus 
due to inflation of with air 429 Shortening of broad 
ligaments and elevation and repair of uteropubic 
fascia for uncomplicated prolapse of uterus and 
bladder 671 Technique of transpentoneal closure of 
vesicovaginal fistulas 786 Suprapubic cystotomy 
under local amcsthesia 799 

Blood Blood chloride depletion ed 284 Value of liver in 
treatment of anxmia due to hxmorrhage 480 Effect 
of in pentoneal cavity upon production of peritonitis 
in animals 780 

Blood vessels Arteriovenous aneunsm of left superior 
thyroid 123 Preparation and management of diabetic 
subjected to amputation for gangrene ias Study of 
penpheral artenal circulation in arteriosclerosis and 
gangrene 236 Venous dilatations and other wtra 
spinal vessel alterations including true angiomata 
with signs and symptoms of cord compression report 
of four cases with review of literature 345 Importance 
of vessels in round ligament to head of femur during 
penod of growth and their possible relationship to 
Perthes disease 461 Aberrant as factor m lower 
ureteral obstruction preliminary report 474 Study 
of injection treatment for varicose veins 639 Varicose 
veins injection versus operative treatment statistical 
report 819 

Bones Hereditary deforming chondrodysplasia 268 
Multiplex graft technique for extra articular arthro- 
desis of spine 1 19 Malignant tumors of 324. 
Tumors of parathyroid glands 557 Anatomical 
survival growth and physiological function of epi 
physeal bone transplant 687 
Brain Cranial injuries ed 437 Surgery of infiltrating 
tumors of with special reference to the astrocytomata 
and their removal by electrosurgical methods 733 
Brain flap Causation of intracranial aerocele by expen 
mental proof 782 

Branchia Results of treatment of tumors of branchiogemc 
ongin 507 

Breast Malignant tumors of female clinical and patho 
logical study of two hundred thirty four cases in clinic 
of Free Hospital for Women 314 Transdlumination 
as an aid in the diagnosis of breast lesions with special 
reference to v alue in cases of bleeding nipple 721 
Broad ligaments Shortening of and elevation and repair 
of uteropubic fascia for uncomplicated prolapse of 
uterus and bladder 671 r 

Bronchiectasis Phremcectomy 274 
Bronchoscopy Primary carcinoma of lung 191 
Burns Tannic acid treatment of in children 277 

C AECUM Csecal diverticulitis with special reference to 
traumatic diverticula 786 
Cassarean section General consideration of 745 
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Cancer Shall su geo s tell the truth ed 33 Some 
thoughts of the natur of 397 
Care om Ad need canee tre ted by collo dal le d a 
eport of n netee cases 115 Sq mous cell care noma 
ans g in d mod cyst f o ary epo t of th ee 
ca es 7 Tra Uumination as id in diagno is of 
breast Isos with spec al refe enee to its val m 
ca es ol ble di g mppl 72 

C rtilag Ilered tary defo nu g chond odysplas a 268 
Child en Prol p e of ed m in 80 P mary c re n ma 
of li e in childhood 73 Ova n diat n and 
h 1th of sub eq nt child 766 
Choledochoduode o tom> Strictures of commo and 
hepatic bil ducts postop at p ogress 1 evente n 
cases 3 s 

Choi hthiasis B haiy sta is f cto n product on f gall 
stones 396 

Cho d odyspl sx Heredit y d forming 68 
Ch dom port of two ca es m hgna t sacr coccygeal 
ho dom and cho d ma of dors 1 pin 333 
Coll id lead Ad c d c cer t ated with epo t of 
teen cas 5 

Co! n Mes ten d f cts with sp c 1 x f enc t th 
et ol gy d eport of ra cases f colo c obst uc 
ti 64 

Cost 1 ch Osteoplast ect 0 of stal arch for gun 
h t wo d 1 spl 4 

C am m C a 1 ch g s assoc ted w th men ngioma 
du ol e d thel om 3 C am 1 in) ed 437 
C us t n of t a aiual a cele by b n fl p 
penment 1 p oof 81 
Cu ttagep ccd gh>ster tom> ed 567 
Cysts Opc at t eatm nt of hydat d f 1 r 239 
Squamo cell ca c jtom ns g n de m d cyst of 
0 ry repo t f thr e c es 2 

TMABETES New co ceptions of urge y in the du 
-L/ b t c 44 Pr parat on a d managem nt of d betic 
ubje t d to amp tatio f gang e 5 
D gnos and t tme t f stem ty due t di eases of 
f llop a tub s w th ev ew f 1 teratu and b bhog 
aphy 63 Tr n Burn tion s d in di gnosis of 
b t le 0 s with pec al ref ence to it val e n 
c esofbl ding pple 7 Pnnephitcabs ss 757 
Di ease S me re nt evplo ations n field of vi ceral 
eur logy (R yna d disease) d 438 Imp tance of 
es el the 0 d hgam nt to the h ad f the f mu 
d nng th penod of growth and th po s ble I ti n 
ship to Pe th 46 T eatm t f Rayn d by 
ect o f uppe th ra c nd 1 mba ympathet c 
gangli d trunk 577 
D od um Gastro-ente 0 t my 79 
D p ytre G llaume B on 45 
Dupuytre c ntra ti n w th d enptio of p lma fasc 
r vi w of hte ture a d port of tw nty nine s g 
cally treated ca es 45 

Du a Cram 1 changes ociat d w th me 1 giom du 1 
e dothelioma 3 

E lectrosurgery surgery of mfiitrat ng tumo s 

of brain nth sp c 1 refe ce to astrocytomata d 
the emoval by elect os g cal methods 733 
Emboli m Air F tal embol due to inflatio f bJ dd r 
with air 4 9 

Embryology Contnb ting causes of g nito-unn ry 
anemia Lie 367 

L docn gland T chmque of 1 ft pm pbrectomy 487 
E dometn m C01 adence of hyperplasia e dometn a d 
carcinoma c rp ns ut 1 4*5 
Epmephrectomy Techn qu of left 487 


Epphysis A tomical surv val growth and physiological 
fund n of epiphyseal bo tran plant 687 
Ethics Sh 11 su geo tell the truth ed 133 
E«r mi ties Study of penpher 1 a tenal c culat n in 
ten de o is and gangrene 236 

■pALLOPIAN tubes Pnm ry c cinom of assoc t d 
nth tube culos 14 Pos bihties f hy te osajp 
gography di gnostic a d th p ut c me su e 33 
Diagn is a d t 3tm nt of tern ty due t di ease 
f ith r v ew of literatu e d b bl og aphy 63 
T chmque of vagi lope uo s nuter ad e 84 
Spontaneo rupture of pyosalpin. 1 to nna y 
bladder 4 9 Tubo-ovana dse e ed 7 3 
F sc D puvt ns c ntr cto ith a d enptio of 
palm ev ew of the literatu e a d repo t of t nty 
mes gi cally t eat d cas 14s lapp ng s appl d 
to t ssues of the v gi al all — a ms me $49 
Feet T eatm nt of Rayn ud s dise s by res ctio f 
upper thora cad lumba sympathet c ga gha and 
tm L 577 

Fem r Tre tme t of f act es with eq hb ated s gi g 
t act n app tus 9 E t art cula mmob h at on 
of hp joint 12 Old co gen tal dislocatio of hip ed 

? 2 Importa ce f els n u d hgam t to head 
f mur d nng p nod of growth nd th po ibl 
el Uo sh p to P thes d ase 461 
F bul T e tme t of f actu es with eq lb ted s ingi g 
tra t on app atus 90 

F ge s D puyt e s contr t on nth de cr pt n of p 1 
mar f c r of lit atu d repo t f t ty 
nin u g cally tre t d cases 45 Fo r phnts of 1 e 
n t eatm nt of di bil t s f ha d 4 6 
F tula T chmq of tra pento e 1 clo re of ve co 
vaginal fistulas 796 

Fra tur s T tme t f nth equ lib ated 1 gmg t c 
tio ppa at 9 

G \LL bladd B 1 > ta s s f ctor 1 p od ctio of 
g llsto 396 

G glio ct my T eatme t f Ravna d s d e by 
sect n of upper tho cic a a 1 mb ympath t c 

g ngl a d t ks 577 

G e P epa t n and ma g ra nt of the d b t c 
subj cted to mputat on f gang e 5 Study of 
per pher I a te al cul tion 1 a te 0 cl and 
36 

G t 0 1 test n 1 tra t G tro e te 0 toray 79 Spinal 

anresth 1a in t tment of p lyt c d u c 283 

Gen to-unnary t t C ntr b t gcau s fg ito un ry 

om he 367 Per u ethr lphkgmo ( n arye tra 
tio ) tudy of o hu d ed th rty fi e ca es 382 
Got Ad 1 fa to n hypertbvro dism 37 E c 0 

f thyT d isthmus for reh f of p s 49 8 

Blood upply f thy 0 d gla d nth sp l f e 

to v c la system of t g t 63 
Greg ry Ehsh II 714 

TJ/EMORRH\GE \ I II tr I tm t I an 

TJ-d eto 480 

Hxma gi m of k d ey 555 

Hagg d \\ ilkam D S69 

Ha d Dupuyt e c nt eti n with d enpt of 

p lm fas a e f lit tu ad epo t 1 
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Heredity deforming chondrodysplasia 268 
Hernia Operation for cure of oblique inguinal 491 Repair 
of incisional 700 

Hip Extra articular immobilization of 112 Old congenital 
dislocation of ed 132 Reconstruction of in cases of 
irreducible dislocations 695 
Hospital Productive hospital work ed 566 
Humerus Treatment of fractures with equilibrated swing 
ing traction apparatus 90 

Hydrogen ion concentration of endoccrvical secretions 
with special reference to chemical factors in causation 
of sterility 73 

Hyperthyroidism Adrenal factor in 371 
Ilysterography Diagnosis and treatment of sterility due 
to diseases of the fallopian tubes with review of 
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